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The Advantages of 


KOI ADVANCE 
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Fluorescent Lamp 


BALLASTS 





ADVANCE engineers tested new grades of steel, larger diameter wire . . . developed 
special insulating materials and compounds... separated vital components in the 
ballast case so the capacitor would operate at temperatures far below its guarantee 
limits. Then, after three years of this exhaustive research ADVANCE perfected Kool Koil 
Fluorescent Lamp Ballasts . . . ballasts which operate 16.5°C. to 19.5°C. lower than 
any other ballast tested in a standard 40°C. C.B.M. and U/L heat box. 

Because bollast life is cut in half for every 10°C. over normal operating temperatures, 
Kool Koil Ballasts operating up to 20°C. cooler give you extra years of trouble-free 
ballast operation and added protection that ends costly maintenance and interruptions 
in service. 

Always insist on Kool Koil Fluorescent Lamp Ballasts ... the extra benefits will come 
as time goes into the 1970's . . . and after. 


“The Heart of the Lighting Industry , AAW 
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High Intensity Luminaire for Entryways, 


Walkways and Loading Areas 








A Totally 
New Concept 


Exterior 
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1 UY 
. Another first from Perfeclite! A modular shaped 


lighting fixture that completely outmodes the usual 
exterior bracket extending on a heavy arm from the wall. 


Ultra-modern in design, the new Pharos gives an asymmetric light pattern 
provides high intensity illumination for wall.areas ... disperses a powerful 
outward distribution of light-90° from the wall as well. The heat-resistant 
roles Ma Sige aielM@tlt. Melaaligeli Ihameelia' loli tM lati Meum. , Mise iuitt ious 
faces ... incorporates a silvered glass reflector at the top which directs 
the light downward. 


Made of cast aluminum, gasketed and weatherproofed, the Pharos opens 
on concealed hinges for easy relamping, easy maintenance. It is rated at 
200 watts, utilizing a standard A-25 lamp 


For further information, mail the attached coupon today! 


THE PERFECLITE COMPANY 
1457 East 40th Street Cleveland 3, Ohio 
Please send me the Perfeclite Data Folder 59-C. 

CANDLEPOWER DISTRIBUTION NAME 


20 W oe ee ee © 


. ADDRESS 
E. T. L. REPORT NO. 372483 


CITY 


Units are Underwriters’ Laboratories inc. approved 
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USE COUPON BELOW 
TO ORDER 1959 I.E. S. 


TECHNICAL CONFERENCE 


PREPRINTS BY MAIL! 


Complete Sets of Papers Presented at San Fran- 
cisco Conference Available from I.E.S. Head- 


quarters Using Coupon Below 


Preprints of the technical papers being presented at the 
1959 I.E.S. National Technical Conference at San Fran 
cisco, Calif. September 7-11 will be available by mail 


order from the I.E.S. Publications Office as usual. 


Due to the tremendous task of preparing, editing, revising 
and printing so much important material during the sum- 
mer months, complete sets will not be available before the 
Conference starts on September 7. However, orders for 
complete sets of preprints which will be needed for tech- 
nical information files and reference may be placed with 


this office now for mailing as stock permits 


These preprints present all that is new in the theory and 
techniques of lighting and are an invaluable source for 
reference and information whether you attend the Con 


ference or not 


If you have not obtained your Conference Papers at the 
Conference or ordered them previously by mail, here is 
an opportunity to build your reference file of new lighting 


developments 


Publications Office 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send : set(s) 1959 National Technical Con- 


ference Preprints at $2.50 per set (add 50¢ for mailing 


overseas) to address below: 


} Check (M.O.) enclosed C1) Bill me 


IMPORTANT 
NOTICE! 


LAST CALL 
TO OBTAIN 
1959 1.E.S. 
PAPERS FOR 
YOUR FILES 


BE SURE 
YOU HAVE 
AT LEAST 
ONE 

OFFICE SET! 


USE COUPON 
TO ORDER 
NOW! 





< 


ILLUMINATING ENGINEERING 











Contents 


September 
1959 


Vol. LIV, No. 9 


IES National Technical Conference — Editorial 
The President's Report — George J. Taylor 
The Vice-President's Report — Joe B. Browder 
Light Sources — Conference Paper Abstracts 


Photometry — Conference Paper Abstracts 
1958-1959 Officers 


President 
George J. Taylor 
Vice-President 

J. B. Browder 
Vice-President 

R. G. Slauer 


Genera! Secretary 
J. R. Chambers 


Treasurer 


G. Franklin Dean 
7 

Editor 

Ruby Redford 
7 


Calculations and Research — Conference Paper Abstracts 
Lighting Applications — Conference Paper Abstracts 
Roadway Lighting — Conference Paper Abstracts 


IES Lighting Data Sheet — Series XXIV 
High Bay Industrial Lighting (7-19) 


New Designations for Mercury Lamps — William S. Till and 
Mario Pisciotta 


Recommended Practice for Marine Lighting 


IES Lighting Data Sheet — Series XXIV 
Lighting a Building's Sign (23-13) 


Illuminating Engineering Nomenclature and Photometric Standards 
Lighting News 
Advertising Manager At 
Clayton E. Ellis 
« 


35A Sustaining Members 


66A_=sIndex to Advertisers 

Assistants 

Barbara Lamson, Editorial 

Barbara E. Marwell, Editorial 

Adelaide Philiba, Advertising 
7 


1ES Officers and Committee Personnel — F 


FERIN > 75 
. . 


STATEMENTS and opinions in articles and papers in ILLUMINATING ENGINEERING are the 

expressions of contributors and do not necessarily represent the policies or opinions of the Society. 

Official Society opinions are expressed only in official committee reports specifically approved by 
the Council of the Illuminating Engineering Society. 


Publications Committee 


R. M. Zabel, Chairman 
C. L. Amick 
Brooks Chassaing 
Eve Freyer 
W. P. Lowell, Jr. 
R. W. Morris 
J.S. Schuchert 
F. W. Sell 

* 
Managing Director 
A. D. Hinckley 
Technical Director 


C. L. Crouch 


ILLUMINATING ENGINEERING: The Journal of the Illuminating Engineering Society. Copyright 1959 by the Illuminating Engineering Society 
Published monthly in the United States of America. Entered as second-class matter at the Post Office, Baltimore, Md. Acceptance for mailing at 
special postage rates provided for in Section 1103 P.L.&R., Act of October 3, 1917. Authorized July 16, 1918. { Subscription $18 per year plus 
extra postage to all countries to which second-class postage rates do not apply; single copies $1.50. { Address changes must be received at 1.E.S 
headquarters by the first of the month to be effective with the issue of the next succeeding month 


ILLUMINATING ENGINEERING SOCIETY 


EDITORIAL and advertising offices sor PUBLICATION office 32d Street & 
1860 Broadway, New York 23, N. Y. Elm Avenue, Baltimore I1, Md. 


Founded 1906 





~ 


Haverhill Brings The Sun Indoors (Without Glare) 
... with LITECONTROL Lighting 


Here's an example of “lighting man’s lighting” 


the high intensity relighting installation at Merrimack- 


Essex Electric Company, Haverhill, Massachusetts 


Sales-minded as well as illumination-minded, the 


utility company sought intensity on the appliances to 


attract customers. Brightness is controlled through 


Litecontrol fixtures which use the Holophane 6024 


acrylic lens 


The fixtures have the eye-appeal to keep pace with 


the good looking ay pliances they illuminate. They are 


rugged, too. Hinged doors on both the four front 


square fixtures in the background and the two by four 
hxtures up front afford easy access for service 

This is a superior type of lighting job. But you don’t 
get it! Put it up to Litecontrol. 


have to be a utility to 


You I kee} costs down, also 


DESIGNERS. ENGINEERS \ OF FLUORESCENT LIGHTING 


4A 


INSTALLATION 
Merrimack-Essex Electric Company, Haverhill, Massachusetts 


ENGINEER 
Clifford White, Merrimack-Essex Electric Company 


ELECTRICAL CONTRACTOR 
Ear! B. Hamel, Haverhill, Massachusetts 


DISTRIBUTOR 
John D. Osgood, Inc., Haverhill, Mass. 


FIXTURES 

Litecontrol *+7364-RS surface 6 lamp fixtures, and «8584-RS 
surface 8 lamp fixtures, using F40-T12 CWX RS 

Super Deluxe Cool White Rapid Start Lamps 


SPACING: 6 6° on centers 
CEILING HEIGHT: 11°-0 


INTENSITY 
Average, 225 footcandles, after 260 hours of use 


ti- 


LITECON TIROIL 
CAbMLET 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 
36 Pleasant Street, Watertown 72, Massochusetts 
THROUGH ACCREDITED WHOLESALERS 


EQUIPMENT OISTRIBUTED ONLY 
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A Special lasue ow the 


ational Technical Conference 











ig THE LIGHTING FIELD, some information on what 
was presented at LES’s National Technical Conference is getting to be 
an essential for anyone wishing to keep up with things. The past two 
years have marked one of the most fruitful development periods in 
lighting history—most of the new developments being presented initially 
at the IES Conference. Again this year, new techniques, new light 
sources, results of research, methods of caleulation—all subjects pre 
sented for the first time in San Francisco—will point the way for future 
lighting trends 


For the benefit of those members who couldn't attend the Conference, 
and for reference for those who did, IE is again presenting all of the 
papers in capsule in this issue. These begin on page 548 and repre 
sent comprehensive abstracts of the full papers, prepared by the authors 
They are | resented in groups, as to general subject, for quick reference 
For those who wish to discuss the papers in print when they are published 


later in IE, instructions on procedure for this are given on page 592 


Future direction of Society operation is eagerly awaited each year in 
the Presidential Addresses presented at the Conference. These are printed 
in full in this issue. President G. J. Taylor’s Address starts on the fol 
lowing page: the Address of incoming President J. B. Browder begins 
on page 544 


Other highlights of the Conference will, of course, be featured in later 
issues of IE. Full text of the General Secretary’s report to the member 
ship is scheduled for December; the illustrated report of the Progress 
Committee will be in January LE; a full news report of the Conference 
will likely hit the November issue 
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- YEAR Council voted to hold the 


tv's Annual Corporate Meeting at the open 
ng session of the 1958 National Technical Con 
in Toronto. It was the first time since 
in 1906 that this event 
took place York The 


(‘orporate Meeting at the National Technical Con 


ference, 
the tormation ot the Societ 


outside the State of New 


ference permitted a great many more members to 
in the activity, and I cordially invite 

our own participation here. I now eall the 1959 

IES Annual Corporate Meeting to order (in San 

| rancisco 

+] 


Three of our officers wi report to you this 


orning, and as has been istomary, we will 
ttempt to give you a condensed report of our 
stewardship during the fiseal vear 1958-1959. We 
invite your comments and questions, your criticism 
actions if vou so desire and your 


of our past 


guidance for the vear to come 


An Active Society 


We have experienced an eventful and fruitful 
year with many accomplishments in several phases 
them all would 


of Society operation. To relat 


require considerable time and space Perhaps the 
eolumn in IE ‘‘From the Desk of the 


has kept you informed currently of 


! onthly 
President 

Society activities It was so intended 
No attempt will be made in my report to single 
names of those men and women who did 
he advancement of our Society this year 
| do want to express Iny sincere appre 
the contributions in time and knowl 

hese members 

Considerable time eould well be devoted to the 
work this year of the Regional Activities Com 
ttee, under the able direction of Seeond Vice 


President Dick Slauet briefly mention 


Let me 


their more important completed 


just three of 
projects 

1) A Past Chairman’s pin was established to 
rive the ‘aders of our Sections and Chapters 


permanent recognition for their valuable services 
The badge 


emblem to which has been added 


is in the form of the standard lapel 
a panel bearing 
the words ‘‘ Past Chairman.” 

2) Six new Chapters of the Society were organ 


ized and chartered Yosemite, Arrowhead, Central 


Technical Conference of 
September 7, 1959, San 


An Address presented at the Nationa 
Society 


the Illuminating Engineering 
Francisco, Calif 
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President's Report 


By GEORGE J. TAYLOR 
President, 1958-1959 


Florida, Central Kansas, Golden West and Buck- 
eye. This is the largest number of new IES chap- 
ters ever formed in one year. 

3) Planning and earrying out of nine excel- 
lent Regional Conferences and one Special Confer- 
ence in the Maritime Provinces, at Amherst, Nova 
Seotia. 

There are two aspects of Society work which | 
would like specifically to emphasize, in reporting 
to you as President. These relate to (1) the intra- 
Society operations in the development of technical 
material the Society's pronouncements, you 
might say, and (2) the external disseminaticn of 
this material, leading to its application for proper 
and adequate lighting practice. 

\s to the year’s operation, it is fitting, in this 
Headquarters in New York 
started this 


regard, to start at 
City. You know, I believe, that we 
fiseal year with Dex Hinckley as Managing Diree 
tor. Significant improvements have resulted from 
this move. It has been my privilege during the 
year to visit Headquarters frequently. It has been 
a great satisfaction to be so close and to see first- 
accomplishments. No 


hand the splendid 


need to mention these beyond the fact that the 


many 


‘‘home office’’ is functioning as a smooth, well 
coordinated ‘‘ business,” rendering a greater serv- 
ice to our entire membership. 

Mention of ‘‘membership’’ recalls the employ- 
ment of John Michel as Office Manager, freeing 
more time for Dex to be in the field. Beyond 
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this, much of John’s time is devoted to rendering 
many types and kinds of service to our members 
We're John 
Headquarters 

It is also important tor 


happy and proud to have with us at 


vou to know that in 


our new set up we have, in addition, the excellent 


work of three Senior Staff members who 


head the major departments, Technieal, Editorial 
their 


our 


and Advertising These are, together with 


assistants : 

C. L Techn 
John Kaufman 

Ruby Redford, Editor 
Barbara Lamson 
Barbara Marwell 

E. Ellis, 

Adelaid 

reports 


ie al Dire ctor 


Croueh, 


Advertising Manager 
Philiba 

Comprehensive from these Senior Staff 
members covering major accomplishments of their 
department activities were presented during the 


vear to both Council and Council Executive 
Committee 

Further on the subject of Headquarters, I might 
that the the 
United Engineering carefully 
sidered by the 
Action at the June Council approved unanimously 
that IES accept space in this new United Engi- 
located near the 
York City. This 


underway, will 


mention invitation to move to new 


Center was con 


Council Executive Committee 


neering Center which will be 


United Nations Building in New 
office 


new building, soon to get 


SEPTEMPER 1959 


house about a dozen of the top recognized engi 
neering societies in this country. Council’s favor- 
able the long, 
comprehensive study. 
this 


result of a earnest and 
There are many advantages 
in association United 


Among them are prestige, greater profes- 


vote is 


with new Engineering 
Center. 
sional recognition, more adequate space, up-to-date 
lighting installations, accessibility to the world’s 
largest engineering library and efficient and eco- 
nomie office operation, to mention a few. 
Benefits and privileges enjoyed by members of 
a professional group always involve responsibili 
ties. As an Associate in the United Engineering 
Center, we will participate in a campaign to raise 
from our individual 


the building fund, 


Thre 


part of 


members. million of the estimated ten mil 


lion building cost will be raised from contributions 


250.000 members of the Engineering 
The 


campaign 


ot the 
the fund 


free of 


Societies. successful outeome of 


raising will leave the Center 


mortgage expense, making the cost of our occu 


paney much lower in years to come. I invite the 


support of member to this campaign for 


$75,000 


every 


when it gets underway this autumn. 


Council 


Just a few words about Couneil actions this 


First, the attendance was very good, aver 


cent It that 


year. 


aging 77 per is quite important 
Council members attend these all-important meet 
ings so that a broad representation of views from 
both Canada and the United States can be prop 
erly and wisely expressed 

There 


the past 


has been considerabl thought given in 


few years to reducing the required time 
and expense of Council members so that we might 
be assured of talented administrative representa 
The first 
Couneil 


the 


this direction was to hold 
the 
National 


the 


tion step in 


meeting of new administra 
the Technical 
meeting ot 1959-1960 
held at the end of this 


Additional 


the first 
location of 
The 


iS scheduled to he 


t10n at 
(‘onference. first 
Couneil 
week, 
of time and work stems from the 
Dex Hinckley as Managing 


here in San Francisco saving 
greater services 
and participation of 
matters and other duties 


Director, in Council 


generally imposed on officers of the Society. 
Some of the more important actions by Council 

this past were: 

(1) Approval of a working budget and periodic 


year 
financial review. 
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2) Continued financial and Headquarters sup 
t of the Research Institute program 

}) Establishment of the Headquarters position 
of Managing Director and appointment to this 
post of A. D. Hinekley, 


Secretary 


previously Executive 
4 Re view of the Society s relations with the 
AIA and NCSC 


Standard Practice for School Lighting, and imple 


American 


co-sponsoring the 


nentation of action to supply generally the 


sere ly &§ eurrent recommendations on Sehoo!l 


Lighting 
») Approval of the Society’s participation in 
United Kngineering Center 
Review and approval of six reports sub 
Technical Committees 
want to thank and commend Couneil for their 
areful deliberations and actions on the above 
items and on the many routine matters which were, 


} 
verthetless 


important in the prosperous growth 
of our Soeiety. We accomplished this vear greater 

itration on poliev matters. the real funetion 
(‘ounell C‘ontinued thought and effort 


these lines is essential. My personal thanks 


to all members of Couneil and to those who 
cd as proxies 

There will be SIX members lé iving C‘ouneil atter 

vear and these men I reeognize by name 

Marshall N Waterman, Joseph A 

J. Carl Wilson, C. C. Shotwell \ 


ming, -lames A 


Banton 

like to “uke this opportunits also to 
sincere appreciation to all chairmen of 
others who presented 


iS committees and 
eports to Couneil. These presentations were exce 
using visual aids in most instances. (a point 


vour President 


thanks 


to the Chairmen 


and to Com! 
na for 
These hanks viously earryv on 
eommittees 
appreciation goes to oul 
Vice-Presidents not onlv for their normal 
it also for their extreme kindness 


evervwhere | went 


problems arise coneerning the 
of our Society as a non-profit 
inanes (‘ommiuttec must he 
mservatiy ir judgment in the administra 


tion and delegation ot finances tor all phases ot 


operation 
This year our financing was set up with a 


** defieit budget due primarily to a conservative 
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estimate of Society income (we have yet to see 
the effect of the recession), and secondarily to the 
expense involved in the implementation of the new 
Headquarters organization plan. Advance reports 
on our financial operations indicate that we will 
finish the vear well in the black. 

Evidence of the Society’s financial stability is 
given in the suecess we have had in building and 
maintaining a reserve fund ‘‘to provide for secur- 
ity and continued operation of Society activities.’’ 
Ten vears ago we found it difficult to hold to the 
By-law requirement of 25 per cent of budget in 
reserve ($50,000) 
of $150,000 
Incidentally this is in line with the prae 


Now we have achieved a reserve 
close to our objective of a 50 per cent 
reserve 


tice of other engineering societies 


Membership 


Perhaps the most important part of the Society’s 
internal operation has to do with the Membership 
To be sure, this is the Society. It was our hope 
at the start of the vear to break through the four 
figure barrier of 9,999 to become a society with a 
membe rship in exeess of 10,000. The reeords show 
progress in adding members again fol 


We'll end 


up with something slightly less than 10,000 mem 


that our 
lowed the pattern of previous vears 
bers at our present going rate 

I am pleased to be able to tell you, however, that 
our net gain of 504 members this year is the highest 
one-year gain in the past ten vears. I hope it rep 
resents the start of a steeply rising curve for the 


next ten 


Research Institute Campaign 

We hold in very high regard our Sustaining 
Members, for through their contributions we aré 
ble to support many extremely important fune 
usual 


tions of IES This vear we suspended the 


istaining membership drive and instead, 


co-operated in a eampaign sponsored by the 
Illuminating Engineering Research Institute. Th 
results of this campaign are most gratifving. Man) 
of our Sustaining Members are listed among thos 
who responded by contributing to the support and 
continuation of researches on light and sight 

As I travelled to Regional Conferences this vear, 
I had the pleasure of talking to about 100 Official 
Representatives of our Sustaining Members or to 
other company representatives. To these members 
I conveyed individually mys personal appreciation 
for their splendid support over the vears, indica 
ting that through this means we have become a 
stronger, more important Society I asked these 
representatives personally to convey this message 


to the Presidents of their companies and to Chair- 
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men of their Boards. Finally, I expressed the hope 
that those who published company Annual Reports 
would give thought to providing space in these 
publications to outline the benefits of good light 
ing. This is merely another means of getting the 
importance of lighting and researches to the many 
stockholders representing the public at large. 

According to advance reports the Trustees of 
the Research Institute will sueceed in their objec 
tive of $150,000, which together with the Society's 
help, will maintain an active research program 
through 1958-1959 and 1959-1960. To assist in the 
long range plans for the financing of the research 
program, Council confirmed my appointment of a 
Special Task Committee. This Committee, with 
Past President Kirk M. Reid as Chairman, is 
studving the long-range financial needs of the 
IERI program, and how they may be met 

The LERI has a very impressive list of projects 
underway, totaling 15 in all. These vary widely in 
scope but are of extreme importance to us in ou 
knowledge fer a greater understanding in the ust 


rT light for sight Prospective 


projects eontem 


plated for contract in the near future total 6 


Value of Research 


While some notable contributions in terms ot 
research projects have been made in the past by 
the Research Institute, none has had so great an 
as the study by Dr. HL. R 


**Development and Use of a Quantitative Method 


impact Blackwell on 


Illumination Levels 
Black 


work 


tor Specification of Interior 


on the Basis of Performance Data.”’ Dr 


well’s complete report on this research 
appeared in the June 1959 issue of ILLUMINATIN¢ 
ENGINEERING 

This study is an excellent indication of what 
research in lighting and seeing can provide for 
us and how we, as IES, can interpret and make 
available technical Intormation for practical 
application 

I would like to make one thing clear with 
respect to IES and IERI These two organizations 
operate as separate entities and vet have integrated 
and coordinated programs. The function of TERI 
is to plan, supervise and underwrite research pro) 
ects, the results of which are passed on to IES 
for interpretation and publication. In the proced 
ure generally followed, research reports are taken 
up by the RQQ Committee, which is composed ot 
all chairmen of IES Technical Committees. This 
committee interprets the research studies, as in the 
case of the Blackwell 


evaluations and recommendations to Couneil for 


Report, and presents its 


consideration and approval 
Let there be no misunderstanding about an) 
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research projects and studies now under way or 
planned for the future. They will be considered 
for their usefulness to the illuminating engineer- 
ing profession. They will be designed to present 
the facts of light and sight within the normal 
scope of research. The Blackwell studies as pre- 
sented by LES in terms of footeandle values for 
specifie seeing tasks are based on 5 APS (assimila 


howe er, also 


tions per second). The studies, 
included data for 10 and 30 APS. The more 


refined levels of pereeption would require much 


higher levels of illumination for corresponding 
Our RQQ Committee selected 5 APS as a 


present criterion for visibility 


tasks 
It should be empha 
sized that, with a continuation of this research 
project, a higher APS, or perhaps some entirely 
different scientifie approach, might well lead to 
increased illumination values 

There is before us right now another exciting 
series of researeh studies on reflected glare which 
Reflected 
Yet our knowledge of 


may further change our past thinking 
glare has ever plagued us 
it was secant, to say the least. We merely realized 
that it was undesirable. To what extent we have 
never known with accuracy, but we'll soon have 
a scientific answer to this enigma thanks to a 
researeh project being conducted by Professor 
Dan Finch, John Chorlton and Hedley Davidson 
Already we know from thei many experiments 
that unless concentrated downward components 

1) 


ire controle | nt thy soUures 


there will be difficulty 
in seeing tasks that have even minimum specular 
tv. Peneil-writing is one simple example which 
may require 200 per cent more footeandles to 
compensate for uncontrolled downward light 

so, Vou Can set and appreciate the value of 
research and technical appraisal of such studies 


In our tuture analvsis or thre eves’ 


response to 


quantity and quality of lighting 


IES Lighting Handbook 


The one single souree, within one cover, for all 
he recom nit nded illumination levels IS the IES 
Lighting Hendbool. This is for vou and for 


vervbody concerned with the proper application 


f lighting. The third edition of this masterpiece 


Ss recently been made availabl It was scarcely 
the presses tor 10.000 COPIES, when we had to 
place a second orde} lol S000 additional COPIES 


We should feel 


SO quickly eX austed 


pleased that the first printing was 
Hlowever, we must remem 
ber that even when all 15,000 copies are distrib 
uted, we shall still be a long way from getting 
this valuable document into the hands of the many 
who ‘‘specifyv’” lighting for all purposes of seeing 


I would urge vou to assume the responsibility of 
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Handbook dist ributed 
There 


are many ways to do this beyond that of promo 


getting copies of our new 
to the 100,000 people who really need them 
Is to give 


tional effort and sale. One simple way 


them away in sizeable quantities as birthday or 
(Christmas gilts, or tor no designated reason at all 
It would be diffieult to find a better or more satis- 
fying way of benefiting the lighting profession 
May just injeet a word of praise to one who 
intold hours in so many different ways 
the Ilandbook To be 
but John Kaut 


behind the 


pertection tor 
mentioned, 

was the man 

word and checked every 

tu vou the world’s greatest 

the Handbook is, by 

Technical Committees, 

measure the contributions 

ommittees I shall refrain from 
isting here the accomplishments of our Techniea! 
(‘ommittees and leave this for Joe Browder who, 
as First Vice-President, will report these activities 
The same goes for General and Standing Com 


mittees Our General Seeretary, Jim Chambers, 


will do the onors in reporting accomplishments 


of these groups lis report. generally published 
Dece mi be r mwsue of LE, will cover the broad 
local activities among many other things 


detailed Technical Committee reports 


A Tribute 


by tore leaving the subject ot how our 


And now 


st ety has matured AS a progressive professional 


body in 1 past vear. | want to say a few sincere 
words about our sister Society in England. The 
British is now celebrating its Golden Jubile 


In thi I ou, the American membe rship, I 


our British counterpart best wishes 
ind congratulations on passing its 50th milestone 


These vrectings vou will doubtless he 


happy to 
received there earlier this 
published in Volume 24, No. 1 


Transactions of the 


hear were graciously 


vear, and were 


Illuminating 


1959 of the 


Engineering Society. London 


An Outside Look 


Now turn from our inside look at TES’s 


operation at roeus tor a tew minutes on tS con 


mankind at large. From today’s 


tributions 


review of some of our activities during the past 


ir, it must now be apparent that our Society Is 
bly discharging the function of providing lighting 


information in the form of reports, papers and 


recommended practices. These are available to any 
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individual. 
earefully 


interested organization, institution or 

They are the result of the work of 
selected members forming various committees, the 
works of which become available through an effi- 
cient Headquarter’s staff, after Council approval. 


Disseminating Information 


How extensively do our many forms of dissemi- 
nation reach the field forces who are ultimately 
This 
question led me to make a plea, if not a platform, 
Why? Because I 


have a strong feeling that we have not made our- 


responsible for the application of lighting? 


during my year as President. 
selves heard or understood by enough people who 
**IES to the Publie!’’ 


Ilow do we disseminate information? By means 


ise light My plea 


f many printed publications, and _ especially 


through ILLUMINATING ENGINEERING, the best in 

the land. Also by way of local meetings, Regional 
‘= 
edu 


and National 


tional necessities in 


Conferences. All these are ca 
reaching our own circle of 
LES rhe mix rs. But our seope should be broadened 


far bevond this. I say ‘‘far’’ because we do reach 
some people outside our membership but the cover 
Why 


about 


age appears to be much too restrictive 
Information is available indicating that only 
20 per cent of the residential, commercial and 
industrial applications are lighted to our past 
levels The 


meeting our new footeandle recommendations must 


recommended — lighting percentage 
iM pathetically low. 
To whom should we look in getting our story 
across to the ultimate user of lighting? Let me 
list a few 
1) Direet 
accessories 


Allied 


plastics 


manufacturers lamps, fixtures, 


manufacturers metals, glass, 


Interested manufacturers paints, floor 
and wall coverings 

Indirect manufacturers—machines, furni 
ture, pictures 
Contractors General and Electrical 
Architects, 


orators 


Consulting Engineers, Dec 

7) Distributors, Dealers 

8) Electric Utilities 

Without even attempting an accurate figure, 
it would be reasonable and conservative to say 
that this group totals in excess of 200,000 who 
in one way or another have some direct influence 
on how much and what kind of lighting will be 
used. If this be true, there should be some closer 
tie with this group, they should have a much 
This 
interest could be through IE subscriptions, greater 


greater interest in our Society activities. 
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use and distribution of our technical publications, 
broader and more active participation in our 
meetings, and above all, LES membership. 
These are just a few of the avenues of ‘‘I.E.S. 
to the Publie.” 
ant step is through the strength of the press and 
Technical Mag- 


azines, Popular Magazines, Newspapers. 


The next and extremely import- 
here I suggest three approaches : 


Our meeting records show an attendance of 
some 80,000 annually for all types of LES meet- 
ings. Sinee each Section and Chapter holds about 


8 meetings each vear, and generally the same 


people attend them, we may not be reaching much 


more than 10,000 people through our meetings. 
Do not misunderstand me, these meetings are the 
most vital of all in teaching our members and 
keeping them up-to-date on the science and art 
of illumination. However, a still further step 
would be passing on this knowledge to the speci 
fier and ultimate user of lighting. Many of our 
members do an outstanding job in this connec- 
tion but the coverage in expounding the facts 
extensive 


of light is not enough. To put it 


bluntly, we are only seratching the surface in 


getting across the true value of good lighting 


4 Good Start 


[ am delighted with the response to my plea 
for getting the story of lighting to the public. A 
high percentage of the 88 Section and Chapter 
Chairmen replied to my request. I wish it were 
possible to re produce some of the letters written 
to me, deseribing determined efforts to reach out 
side interests such as Civie Clubs, High Schools, 
Universities, Parent-Teacher Associations, Indus- 
trial Groups, Electric Leagues, Architectural 
Competitions, with lighting courses, television and 
radio, displays and many, many other varied types 
of activities. 

Perhaps the most enthusiastic Section was this 

‘‘During National Electrical Week our mem 

bers spoke to 13,421 people consisting of stu- 

dents, architects, engineers, hospital personnel, 
city engineers, electrical contractors, plumb- 
ers, general contractors, restaurant associations, 
garage associations and small manufacturers, 
concerning the necessity of good lighting and 
its application.’’ 

Others reported holding up to 23 meetings with 
outside groups such as listed above. We have no 
records as to how many ‘* outside” people heard 
the story of lighting but the total appears to be 
impressive and gratifying. About 1000 delegates 
of the Edison Electric Institute heard and saw a 
lively demonstration of the merits of adequate 
lighting levels in early March of this year. 
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The dedication of the new State Street light- 
ing system in Chicago last November, attracted 
approximately 300,000 men and women to see the 
turning on of the new fluorescent lighting. A 
platform was erected at State and Madison for 
the purpose of portraying the developments in 
“‘hght through the ages.” 

i would like to pay tribute to the Chicago 


Lighting Institute for the excellent progress 
made in disseminating lighting information last 
year to more than 6000 people in about every 
business activity 

[ have always held a soft spot in my heart for the 
fine work done by our Residence Lighting Forums 
There are now 13 such Forums located in major 


cities in the United States and Canada. A wide 
variety of interesting programs on the subject of 
home lighting and decoration have been offered this 
year and have reached a sizable number of people 
in all walks of life. 

In the field of publicity on lighting in the form 
of articles and editorial comment, we feel this 
was a banner vear. Chief reason was the Black 
well researches and the new IES current recom 
mended footeandle levels. 

Another popular means of bringing the story 
of light and lighting to the public is in displays 
and exhibitions. As one example, this year the 
National Lighting Exposition was held in New 
York City for four days. A total attendance of 
17,000 was reported. A unique series of symposia 
were held in conjunction with the Exposition 


4] 


having 38 well-known experts on lighting as 


speakers almost exclusively [IES members. There 
were 12 subjects discussed with a total audience 
of some 6000 from all over the country 

The task of public education on lighting has 
met with success this vear—a good start We 
must not stop or slow down in our endeavor to 
get millions of people to understand the true 
advantages in the use of proper illumination 

Last winter | wrote to a large number of organ 
izations in the United States and Canada asking 
for photographs of lghting installations that 
equalled or exceeded our new footcandle recom 
mendations Scores of photographs were received 


covering almost every conceivable application 
The progress manifest through these installations 


was very very gratifying 


Conclusion 


It has been customary for Presidents in the 
past to list recommendations, suggestions or ques 


tions directed to the incoming administration 


(Continued on page 547 
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©), RS Is A technical Society and my re 


port will deal primarily with our technical prog 
ress during this past fiscal year. Because of time 
the high spots may be touched, but I 
that in the next ten or fifteen minutes 
to you just a little of the awe and 
1 have experienced this past year Report of the 
ng the more than one hundred tech 
ttees and subcommittees at work Vi p id 
men and women serve on these com ice- resi ent 
uuld be doing a disservice to those who 
gest load if I said that they all gave 
eir time and energy, but I can tell you 
majority of these people did really 
es the never-ending job of teel By JOE B. BROWDER 
our Society President, 1959-1960 
ays a thankless job, and all too 
mproperly recognized one. Occasionally 
job that brings criticism for their hard 
do they serve? Why do they give so 
lves vear in and vear ou 
are serving to ha 
ach others: some to have th No American or Canadian university offers a de 
new friends and influence mot gree in illuminating engineering. To me that is a 
the pure love of being a part of disaster. There are illuminating engineering op 


‘ 


some for business reasor som ons, to be sure, but no degree 
pose of contributing tl hit When our Society began in 1906 the art and 
to accommodate ft! science of illuminating engineering was very mea 
Some of them ar bean 9 ver. There was considerable knowledge of th: 
nm for their ide: Ween 5 physics of light. Lens systems were understood, 
to impress t — ) and there were crude attempts to apply these theo 
and principles commercially 
IES began assembling this knowledge, eval 
ing it and then improving upon it. Over the 
love for the TES vears more and more people with special knowledge, 
‘ntangible something al ; special skills, and special talents flocked to our 
quite different from mos banner. Today the Society counts among its mem 
work harder, play harder; we bers the finest technical minds in Canada and the 
ave mere clessly init than most United States, engaged in the pursuit of lighting 
| know at least part of the answet knowledge 
You might at this juncture be property [ES is unique among most engineering Societies 
hat kind of technical is this because it Is creating a profession where one did 
Be patient: it all ties in and 1 not previously exist. In the case of the so-called 
hnical enough for vou without the ‘founder societies,"" the Society, or organized 


vroup, followed the professions The profession 


les e a a e an » Geass : 
nds people together? A common cause, : already existed and was organized into a Society at 


a: tn sone e Gale ‘Sie tees ehetun a later date. This is even true of the medical socie 
sil ot Sees eaten Menthe to ties and many others. The IES is literally carving 
n a flooded stream is fine proof of a profession from facts, research and application 
mmon disaster. Perhaps this is not Today’s lighting application engineer is backed 
» reason for the case of the IES up with a wealth of research and years of expe 
rience of hundreds of people bonded under the 

common cause of IES. 


The IES Lighting Handbook is proof of our 
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uniqueness. Few Societies attempt such a work as 
this. It is monumental in scope and represents un 
told thousands of man-hours, and women-hours, of 
hard work. It is the ‘‘bible’’ of the lighting appli 
ation engineer. It is a published declaration of 
our Society that commands respect and is something 
of which we should all be very proud. 

This past year has been one of ‘‘digestion.’’ Last 
vear in March, we had a revolutionary new method 
of appraisal of visual tasks presented by Dr. H. R 
Blackwell at the Illuminating Engineering Re 
Dearborn, Mich 


Our technical committees immediately began to con 


search Institute Symposium at 
sider possible changes in recommended levels of 
llumination. As a result of measurements on 56 
tasks from various application fields, they arrived 
at recommended levels that were approved by 
Council in June and published in the August issue 
of ILLUMINATING ENGINEERING 

Thus, the year ended with new levels but with 
scarcely any thinking as to what these levels would 
mean when actually applied to practice. Since the 
new levels made obsolete nearly all our recom- 
mended practices, our application committees im- 
mediately had to start to think in terms of re- 
visions, revisions that would not only comprehend 
the use of radically new higher footeandle levels 
but would also consider the environmental condi 
tions that would have to be provided to make sure 
that these levels would achieve the increased visi- 
bility for which they were designed 

Coincident with the development of footeandle 
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Report of the Vice-President 


levels, the LERI has been studying and presenting 
new knowledge in relation to quality of illumina- 
tion which would tie in with the use of the new 
levels. For instance, intensive studies were made 
on the effect of reflections of overhead lighting in 
the details of the work, such as tasks in schools and 
offices. Here, the Institute has found serious losses 
of visibility from overhead lighting equipment 
which allows a raw light to come down directly to 
the task. This loss of contrast is the equivalent of 
throwing away a large percentage of the footcan 
dles on the task. Our committees have begun to 
think in terms of adequate safeguards by reducing 
the concentration of the downward light and thus 
preserve the effectiveness of the new higher levels 
being delivered 

Preliminary results from a study of discomfort 
vlare from large area sources, such as windows and 
large luminous areas of electrie lighting, indicate 
that these should be limited in the brightness ex 
posed toward the eye to a relatively low degree 
in the neighborhood of 350 footlamberts 

The Practice committees have been engaged with 
a study of the effective use of the higher levels of 
illumination through adequate safeguards of qual 


ity of light. The Office Lighting Practice, even 


though produced in 1956, is being revised and it is 


expected that this will probably be the first one 
ready for public use. The Industrial Lighting Com 
mittee has taken the ASA Sectional Committee, 
composed of representatives of other organizations, 
into its confidence and presented in a day-long ses 
sion, the Blackwell research, the resulting new lev- 
els, the new techniques of industrial lighting, and 
improved quality through greater increase in up 
ward components. This was the first step in the 
revision process, obtaining comments from these 
and other organizations as they set about their 
task of revision 

The Roadway Lighting Committee has called 
upon the Research Institute to make measurements 
of typical obstacles as potential accident precipi 
tants under actual street and highway lighting con 
ditions. This work is already being carried out 
and it is expected that it will form the basis for 
the new revision of the American Standard Prac 
tice for Street and Highway Lighting 

The School Lighting Committee, together with 
the American Institute of Architects and the Na 
tional Council for Schoolhouse Construction, is in 
the process of evaluating the impact of the new pro 
They 


are vitally interested in the losses due to reflections 


posed levels on the School Laghting Practice 
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of overhead lighting equipment on pencil work in 
the classrooms 

The Store Lighting Committee is revising its 
Practice in terms of measurements made by Dr 
Blackwell of typical tasks of appraisal of merchan 
dlise in the various types of stores 

\ll of this work means nothing unless it is re 

ed favorably by other organizations that will 
support the new levels of illumination and their 
Thus, a series of talks has been given 


the officers of the Society, and 


ipplieation 
by Dr. Blackwell, 
the Technical Direetor, to special meetings of ar 
hiteets and consulting engineers called for this 
National 
dressed and told the reasonable story of research 
ind results Build 


ng Research Institute, National Lighting Exposi 


Conferences have been ad 


purpose 
Some of the organizations are 


tion, Edison Electric Institute, Southeastern Elee 
t Exchange and National Electric Distributors 
\ssociation. Prominent trade magazine stories have 
also appeared, led by an outstanding presentation 
in Architectural Forum 

Thus, this new knowledge, backed by the sound 
ness of objective research at the university levels, 
is catching fire in interest and enthusiasm through 
out the lighting world and is spilling over to our 
neighboring organizations who are concerned with 
the design of luminous environments which affect 


the human organism 


The accompanying table shows a list of technical 


committee reports for the year just completed. 
Here and now is the proper place to give praise 
and recognition to our Technical Director, Cash 
Crouch, and his able assistant, John Kaufman. 
They have given of their talents far beyond the 
usual eight-hour-day observed by most people. Our 
Society is indeed fortunate to have the capable and 


devoted services of these two gentlemen serving on 
our headquarters staff. The other staff members 
are deserving of the same praise, even if this is a 


technical report. 


The Year 1959-1960 


As President-Elect, I would like to say a few 
words about the coming year and some of the 
things we shall attempt to bring about. President 
Taylor, like Past-President Reid, did not in his 
year-end report leave us a list of recommendations 
or suggested objectives, but he did start a number 
of things that certainly are worthy of finishing 
Under George Taylor’s administration the reorgan- 
ization of the headquarters staff was accomplished. 
This was an excellent move and deserves every sup- 
port for continued refinement and further worka- 
bility from the new administration. 

Also under President Taylor’s guidance a de- 
cision was made for us to become a part of the great 
new United Engineering Center now under con- 


Technical Committee Reports, 1958-1959 


Published 
Handbook, Third Edition 
the Sun (Progress Report 
Direet Discomfort Glare in I 
6 of the Committee on 
or Interior Illumination 


il Lighting Equipn ent 


Marine Lighting 
Nomenclature ind Phe 


es with Light 


Scheduled for Publication 


Classrooms 


vy Celling 
Photometrik Measuret 


Lighting for La 
IES G 
Lamps 


IES Guide to Design of Light Contro 


Reports Submitted to Council* 
to Colorimetry 


Life Performance Testing of Flu 


or Outdoor Parking Area Lighting 


Report of the 


Vice-President—Browder 


Recommended Practice for Daylighting 
Recommended Practice for Sports Lighting 


Recommended Practice for Airport Service Area Lighting 


Active Reports (Partial Listing) 

Lighting Fundamentals Course 

Lighting Design Problems Course 

Recommended Practice for Office Lighting 

Recommended Practice for School Lighting 

American Standard Practice for Industrial Lighting 

Store Lighting Guide 

Recommended Practice for Chureh Lighting 

Color Rendition 

Nomenclature Revisions 

American Standard Practice for Street and Highway Light 
ing 

How to Make a Lighting Survey 

Guide for Photometric Testing of Outdoor Fluorescent Lu 
minaires 

Guide for Photometric Testing of Mercury, Incandescent 
ind Sodium Street Lighting Luminaires 

Practical Guide to Brightness Measurements 

Guide for Interpretation of Test Data 

Guide to Method of 
Starting 

Guide for Investigation of Methods and Techniques of Meas 
uring and Reporting Tests of Reflector Lamps 


Measurement of Fluorescent Lamp 


Progress Report 
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struction in New York City. For us to be a proper 
part of this great venture, we should do our fair 
share in raising funds. The Council, after very 


careful consideration decided we should raise 
$75,000. This chore falls upon the new adminis- 
tration and must be taken seriously if we are to 
succeed. 

The most important thing started by George, in 
my opinion, is his theme ‘‘TES to the Public.’’ This 
is a job that will never be finished, but one that 
should constantly occupy our thoughts and be a 
part of every plan we make. Our Public Relations 
and Information Committee has a staggering job 
ahead with meager funds to implement their plans. 
We all must pitch in and help get IES to the pub- 
lic. Our research and application knowledge mean 
little if they are unknown, obscure, and not ap- 
plied. The public would demand better lighting if 
it knew what each of us knows. I have often said 
there are three kinds of public relations 
bad, and none. Ask 100 men on the street what 


rood, 


IES stands for and you will have the answer to 
what kind we have. 

When I was in the United States Naval Academy, 
we had a great seal with the motto Ex Scientia 


Taylor—President’s Report 


Continued from page 543) 


I shall break this precedent by making only one 
recommendation, that is to eliminate any form 
of recommendation in Presidential reports. In- 
stead I have written a special report for the Offi- 
cers of the Society for consideration by the Presi- 
dent’s Advisory Board. It must be remembered 
that many projects have been started which will 
be completed in the next administration and some 
The officers work closely 
Today 


with the many problems facing a large and grow- 


may carry on beyond. 


together on all matters of importance. 


ing Society no one person can suggest major 


recommendations that should have been under 
constant progressive study during the year 


At Toronto I expressed the opinion that we 
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Tridens (from knowledge, sea power). Perhaps we 
could use the same motto with a slight change of 


spelling from ‘‘sea’’ to ‘‘see’’ power! 


Conclusion 


You have bestowed a great honor upon me by 
electing me as your 55th President. I am made 
humble and filled with pride to do the best job | 
know how to do. I feel many emotions as I think 
about the tremendous job ahead. The men who have 
preceded me number among them such greats as 
L. B. Marks, Charles P. Steinmetz, E. C. Critten 
den, Ward Harrison, Matthew Luckiesh and many 
others just as great though perhaps not quite so’ 
well known. 

When Steinmetz was President in 1915-1916, 
there were five Chapters. Today there are 88. The 
Society today is bigger than it ever has been with 
more Sections, more Chapters, and more members. 
The technical progress is accelerating at an even 
faster pace. We must keep moving and keep grow- 
ing in strength as well as size. I fully realize the 
job that is to be done and I pledge to you that re- 
gardless of time or energy, I will give it the most 


of these things that I have to give 


have the nicest, most friendly people as members 
of our Society. We take our Conferences seri- 
ously and we know the value of fun and gaiety 
This thought has been verified to me and my wife 


Olive as we toured the two countries of our So 


ciety membership. The friendliness and kindli 


ness extended to Olive by the ladies and to me 
by those who attended the Conferences shall 
never be forgotten. The same may be said of 
Thank 


you all, IES members, guests and friends for a 


our meetings in between Conferences. 
wonderful experience. May God bless you as 
you continue to preach the gospel of what I feel 
is one of man’s most important assets in life 


light 























The Role of Crest-Factor 
In Lamp Starting 


[ % or rapid-sta 


heavier loadings has focused attention on ballast 


lamp ty pes having 


parameters. such as crest-factor, which influene 
lamp starting. The starting aid potential applied 
het ween the i Ing aid and the high potential 
cathode is instrumenta n establishing a minute 
initial discharge within the lamp which is a neces 
sary part of the starting mechanism Tests wert 
run in which starting aid potential was derived 
from an eleetronicallv gwen rated complex wave, 
having a starting pulse of variable width, height 
and phase. It was found that minimum starting 
pulse 


aid potential could not be attained with 


widths shorter than about 40 degrees, as shown 


pressed as a peak 


Starting aid volta ean be best ex 


voltage It is temperature 
dependent but independent ot the rms value ot 


open-cireuit voltage and is the same for all lengths 


of lamps and types of cireuit 
The ballast must have a volt ampere characte! 


istic in exeess of that of the lamp with heated 


cathodes, as shown in Fig 2. but an eXcCess ovel the 


cold-eathode characteristic will result in instant 


| a 
zc 40 60 80 
WIDTH - DEGREES 

Figure |. Starting aid voltage (peak volts) as a fune- 


tion of pulse width. 


/ ight SOUrCES 


G. A. Meyers J. C. Heffernan 


This 


cannot be avoided in outdoor serviee but the long 


starting with consequent cathode damage 


burning evele nelps to compensate for instant 
starting 

Ballast crest-factor will be determined by the 
required values of peak starting aid potential and 
the rms voltage required across the lamp for opera 
tion, and need not be arbitrarily limited. A furthe 
specification based on wave-shape may be necessary 
in order to insure the maximum degree of proper 
starting under service conditions. 

(Abstract of IES Conference Pape r No. 20.) 
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Figure 2. Volt-ampere curve for hot and cold cathode 
operation. 
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External Control of 


Mercury Pressure of Fluorescent Lamps 
And its Application to Luminaires 


acl output and performance of fluo- 
rescent lamps vary with the surrounding ambient 
temperature. This is the result of a change in 
mereury pressure within the lamp as the bulb-wall 
temperature changes with the ambient temperature. 
Fig. 1 shows the light output curves for a 96T12 
lamp operating at various currents as a function 
of ambient temperature. 

The importance of mercury pressure in fluores- 
cent lamps has been recognized by lamp engineers 
who have designed lamps to give close to the maxi- 
mum light output and luminous efficacy under the 
standard test conditions of 77F still air. However, 
when lamps are operated at higher than normal 
ambient temperatures, considerable gains in light 
output are possible if the mercury pressure could 
be kept at the optimum value of the lamp. Under 
these conditions external means can be used to 
cool a portion of the bulb to a temperature which 
will give higher light output. Almost any heat 
transferring method can be used. 

Studies indicate a simple approach to the prob- 
lem is a metal shoe contacting the bulb wall and 
transferring heat to a metal fin which is cooled by 
the air. This combination of metal shoe and fin 
has been referred to as a ‘‘sail.’’ 

Many 
specific recommendations can be given. 


tested and 
Further- 


‘sail’’ designs were some 
more, the tests indicate such devices can be success- 
fully incorporated into new luminaire designs. 
Fig. 2 shows the cross-section of a luminaire to 
which two louvers have been spring-loaded and 
equipped with metal shoes to contact the bulb wall 
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Figure 1. Light output versus ambient temperature of a 
96T12 lamp at various currents. 
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P. J. Underwood C. E. Beck 


They effectively reduced mereury pressure in the 
lamp at higher ambients. For example, gains of 
8-18 per cent were obtained in a closed recessed 
troffer for ambient temperatures around the lamps 
of 112-114F. In an actual office 96T12 high output 
lamps, used in open top luminaires in which ‘‘sails’’ 
were incorporated, showed a gain of eight per cent 
in light at a room temperature of approximately 
SOF. 

While cooling devices are simple, the conditions 
of operation and installation as well as the lumi- 
naire design must be taken into account in apply- 
ing them. Indiscriminate use of external cooling 
devices might result in unfavorable operating con- 
ditions. Experience indicates considerable inge- 


nuity and test work may be necessary before 
arriving at a luminaire design for a particular 
However, the gains in 


condition of operation. 


many cases would make it worthwhile. 


(Abstract of T.E.S. Conference Paper No. 3.) 
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Figure 2. Spring-loaded louvers with cooling contacts 
section through center of luminaire. The rest of the 
louvers are normal, 





Phosphors for Electroluminescent Lamps 


/ ,INC SULFIDE is a very versatile and useful 


material. Like all photoluminescent 


phosphor its color and other properties are deter- 


phosphor 


mined by its chemical composition 


When the erystal structure of photoluminescent 


principally 


phosphors is disordered in a certain unique man 


they develop a new property of emitting 


her 

light when placed in a relatively strong electric 
field 
converts a photoluminescent ZnS phosphor to an 


uo 


Thus, the introduction of crystal disorders 


electroluminescent phosphor which, when made 


of electrical condenser, 


light 


part thin (few mils 


a 


engineered into an area source 


of 


crystals, 


has been 


Several types structural disorders are pos 


ZnS 


crystal growth, others resulting from mechanical 


sible in some developing during 


working or thermal treatment of a disorder-free 
ery stal 

A common type of disorder results when a hex 
agonal crystal undergoes a partial phase trans) 


of 


ubic structure in such a way that vertical 
Zn-S to 


containing 


tion t 


move new positions 


pairs atoms 


Crystals such disorders have mixed 
cubie-hexagonal x-ray structure and optical bire 
fringence lower than the pure hexagonal phase 

A second type of disorder. occurring less fre 
into thin 
This 


(Zn or 


quently, subdivides the erystal slices 


of 
ty pe 


different birefringence levels second 


results when a single atom-sort Ss 


vania Lighting Products, Salen Mass 


BROKEN BOND DISORDER 


DISORDERED 
SEQUENCE 


ORDERED 


| - - SEQUENCE " Zn ONLY 


O 


Light Sources 


DISORDERED 


REGION 
5 { INTER LAYER 


Lester W. Strock 


rather than a Zn-S pair, changes position to an 
alternate four-fold position which disrupts the 
tetrahedral bonding pattern of the erystal. This 
disorder type is responsible for the banded bire- 
fringenee boundaries. 

A third type of disorder, illustrated in Fig. a 
provides a model for describing the mechanism 
of activition and light emission of electrolumines- 
cent phosphors. Types two and three disorders in- 
In 


three, the displaced atom moves into a six-fold 


volved single-atom sort displacements. type 


structural position which leaves both a Zn-atom 


and S-atom with an unsatisfied or ‘‘ broken 


bond” 
slightly greater distances than their three tetra- 


a 
both having three additional neighbors at 


hedrally bonded ones. 

The additional criterion of structural disorder 
in the ease of electroluminescent phosphors is 
responsible for the many special properties of 
these phosphors which had to be investigated as 
part of a program for development of suitable 
phosphors and fabrication of usable lamps. 

(Abstract of IES Conference Paper No. 12.) 


Figure 1. Single-atom layer displace- 


ment in hexagonal ZnS, 
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Electrostatic Coating of Silica 
On Incandescent Lamp Bulbs 


| THE YEAR 1948, the use of silica applied 
to the inside surface of an ineandescent light bulb 
was introduced for the purpose of obtaining good 
light diffusion. The resultant product was not only 
functionally superior to the standard inside 
bulb but also enhanced the appearance of the lamp. 
There are several known methods of applying this 
They are as follows: 


frost 


siliea coating. 
1) Mixing silica with a liquid binder and applying 
as a flush. 


silicon compound and col 


Burning an organic 
lecting the smoke. 
Spraying onto a hot bulb, an alkaline reacting 
silica 
(4) Electrostatic 


aquasol carrying large silica powder 


deposition of a dry silica powder 

The purpose of this paper is to describe the 
electrostatic process, its advantages and the advan- 
tages of the resultant product. 

In brief, a finely divided silica powder is mixed 
with air to form a smoke. The smoke at a con- 
trolled pressure is directed through a jet or nozzle 
into the bulb to be coated. Just 
prior to this, the surface of the bulb is heated to 
Simultaneous 


interior of the 
render it electrically conducting. 
with the blowing of the silica smoke into the bulb, 
a high potential is applied between a probe posi- 
bulb and the outer electrically 
This 


fashion on the 


tioned within the 


conducting surface. eauses the silica to be 


deposited in a uniform inner sur 


face of the bulb to produce a greatly superior 


AuTHOR: Westinghouse Electric Corp., Bloomfic 


TABLE I —Centing Densities. 

~ DENSITY RATIOS. 
(Coating bulb den- 
sity divided by true 
material density) 


~ COATING BULK 
DENSITY 
(gm/cm*) 


MATERIAL 


Silica electrostat 
ically applied 
Burned ethyl 
orthosilicate 
Silica aquasol 
admixed large 
silica particles 
Silica applied by 
flush technique 0.38 


Notre: The above table lists coating bulk-densities for various dif 
ferent materials, as coated onto a 100-watt size In obtain 
ing these readings, lamps were broken under carefully controlled 
and 10-12 per cent humidity) so that 
results would be consistent. Bulbs were split axially and the thick 
ness of coating measured microscopically. Powder weight was deter 
mined by weighing the bulbs with and without the coating. Know 


envelop 


conditions (room temperature 


ing the weight and thickness of the powder and the area of the 


bulb, the bulk density was ealculated 


Extremes as indicated are due to mean variations from lamp to 


lamp 
Silica true density used in calculation was 2.2 gn 
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coating. After coating, the bulb is heat treated 
to remove moisture and then made into a lamp. 
The performance of any diffusing coating can 
be evaluated by the amount of diffusion effected 
as compared to the percentage of transmitted light. 
Data are presented which show that electrostatic 
coating light diffusion efficiency is greater than any 
of the other known methods of coating. The basic 
difference is that the applied 
statically permits close control of packing density 


‘fluffy ’’ 


coating electro- 


and results in a ‘ eoating. In other coating 





28 


INSIDE 
FROST 


BURNED 
ETHYL ORTHO- 
SILICATE 
ON INSIDE 

FROST 


FLUSH ON 
INSIDE FROST 


EL. COATED 
SILICA ON 


INSIDE a? 


BRIGHTNESS CANDLES PER SQ. CM. 


EL. COATED. 
SILICA _ 
ON CLEAR.” 











CM'S FROM NECK TO TIP OF LAMP 


Figure 1. Observed brightness in candles per square 
centimeter versus distance from the neck of the bulb to 
the top, measured in a plane perpendicular to the fila- 
Curves show the relative diffusing effect of the 
inside- 


ment. 
various methods of silica-coating versus the 
frosted lamp. 
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processes, a liquid or vapor is present, a8 a carrier 
or a by-produet incidental to the operation, which 
serves to pack the powder tightly to the bulb sur 
face. This results in a dense coating to obtain 
sufficient diffusion 

Table I bulk 
densities. Fig. 1 shows the reduction of hot spot 
Table II shows the 


shows the comparative coating 
or a measure of the diffusion. 
transmission efficiencies 


(Abstract of IES Conference Pape r No. 18.) 
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Slow Decay Rates of Phosphors 
In Fluorescent Lamps 


Mos PHOSPHORS have been shown to 


exhibit a twofold decay. There is a very fast decay 
which reaches completion in times of the order of 
few microseconds followed by a re latively slow 


decav. The 


ponent 1s the dete rmining faetor for flicker in these 


study shows that the fast decay com 


lamps on a-c operation, and, In most cases, 1S th 


blue eolor component ot the phosphor 


In this studv. 40-watt fluorescent lamps were 
operated on both direct and alternating currents 


tuly corrected to eve 


output was picked up on a photomulti 
sensitivity and pre 


Pietures were taken of 


nn oscilloscope 


vior of the light output when the circuit 


Was interrupted, and from these the decay rates 


of the slow deeay component ot the phosphors were 
determined. This was done bv finding the 


equatiol / / ‘ 
In this equation, h the 


eXpo 
nentia! which best fitted the 
observed data **deeay 
constant f time in seconds, and 7, is the 
deeay has reached comple 


flicker 


intensity 


tion 7” values together with the 
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TABLE Ul — Transmission Efficiencies. 


Lamp Bulb Type Transmission Efficiency 


Standard light source 100% 
Clear-glass bulb . 99% 
Acid-etch, inside-frosted bulb 98.9% 
Electrostatically-applied silica 

coating on clear-glass bulb 97.2% 
Electrostatically-applied silica 

coating on inside-frosted bulb : : 2 
Burned ethyl orthosilicate on inside-frosted bulb... 3 


t 
‘ 
t 
Silica aquasol-—la ge silica particles 

sprayed on hot inside-frosted bulb 95 


~ 
 % 
900C fired silica powder flushed on inside-frosted bulb 96.7% 


information are listed in the table. In all these 
phosphors, the red emission band, and therefore 
the slow decay component whose decay constant 
is listed in the table, owes its color to the use of 
manganese as the activator. It is concluded that 
the different decay rates are therefore due to modi- 
fying effects of the erystal matrices of the differ- 
ent types of phosphor. For example: 
In calcium halophosphate kn 65 
(standard colors) 
In ealeium silicate kun 40 
(deluxe colors and Soft White 
In zine O-silieate (green kun ~ 215 
In cadmium borate (pink) kyn ~ 70 
This study has indicated that the rapid decay 
component of fluorescent lamp phosphors is the 
principal cause of flicker in these lamps on a-e 
operation; that the blue phosphors have only a 
very rapid decay giving rise to 100 per cent 
flicker; and that the decay rate of manganese is 
modified over a considerable range by the crystal 
matrix making up the phosphor 
(Abstract of IES Conference Paper No. 17.) 


Decay Rates of Phosphors in Fluorescent Lamps. 


Slow Decay 
Per Cent Flicker Per Cent Seconds 
1ES Fast to Reach Decay 
Color Handbook Observed Decay oll Constant 


Standard warm white 
White 
Standard co 
Daylight 


Warm white deluxe 


| white 


white deluxe 
Soft white 
Super deluxe 
Calcium silicate 
Pb, Mn 
Cadmium borate (Mn 
Zine silicate (Mn 
Magnesium tunstate 
Barium silicate Pb 
Calcium tungstate (Pb) 
Barium titanium 
phosphate 
Calcium-zine phosphate 
Sn 
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Tensile and Thermal Stresses in the Envelope of 
High-Brightness, High-Pressure Discharge Lamps 


, mereury or xenon dis- 
charge lamps with extremely high operating 
pressure have been developed since 1935 in En- 
rope and in this country. Their main advantage 
is that they combine the high brightness of ecar- 
bon ares with the maintenance-free and clean 
operation of regular discharge or incandescent 
lamps. The use of high-brightness high-pressure 
lamps is increasing steadily as more new types 
of optical equipment are designed and manufac- 
tured, which are based on the lamps’ favorable 
properties. They are available in a wide range 
of wattages between 75 watts and several kilo- 
watts. 

The internal operating pressure of these lamps 
amounts at least to several times atmospheric 
pressure and may reach 75 atmospheres (1100 
pounds per square inch). Therefore, their bulbs 
have to withstand considerable tensile stresses. 
In addition, the bulb wall is subjected during 
lamp operation to substantial thermal stresses 
resulting from temperature differences. These 
tensile and thermal stresses present relatively 
new and unfamiliar problems to the design and 
production engineer. It is the purpose of this 
paper to show how the stress components and 
their distribution within the bulb wall can be 
caleulated. It is further discussed how approxi- 
mate knowledge of the stress distribution can 
be utilized for obtaining optimum lamp designs 
and for estimating the practical feasibility of 


new lamp types. 


Calculation of Tensile 


and Thermal Stress Components 


The theories of elasticity and strength of ma 
terials supply basic equations for determining 
the distribution of tensile and thermal stresses 
within the wall of vessels under internal pres 
sure at elevated temperatures. These equations 
were adapted to the conditions and parameters 
of the quartz envelopes of high pressure lamps 
and are given for cylindrical and spherical bulb 
shape 

The tensile stresses are directly proportional to 
the internal pressure and otherwise depend only 
upon the bulb dimensions. They are independent 


of the bulb material properties. The thermal 
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stresses are directly proportional to the amount 
of heat conducted through the bulb wall. Thus, 
the bulb surface loading has the same linear in- 
fluence on the thermal stresses as the internal 
pressure has on the tensile stresses. The thermal 
stresses further depend linearly upon material 
constants, as the thermal expansion coefficient 
and the heat conductivity of the bulb material. 

The actual amount and distribution of stresses 
in existing lamp types is demonstrated by prae 
tical examples. Fig. 2 shows all stress components 
within the wall of a spherical 75-watt short are 
lamp with an operating pressure P = 60 atm. 
and a bulb surface loading W, = 25 watt/em’. 
The tangential component of the tensile stress ops 
is the largest and amounts to nearly 1400 psi at 


the inner wall. It decreases across the wall to 


- 


Typical large wattage short are high-pressure 


Figure 1. 
lamps. Left: 1800-watt xenon lamp, Right: 2500-wat 
mereury or mercury-xenon lamp. 
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NNER RADIUS f OUTER RADIUS lo 


= BULB WALL = 


Figure 2. Tensile and thermal stress distribution within 
the bulb wall of a small spherical short-are lamp. Inner 
5.2 mm, outer radius r 7mm. Lamp 
wattage ¥ 75 watts, operating pressure P 60 atm 
880 psi, bulb surface \sading ¥ 25 watts /em- 
160 watts /in.2 


radius r; 


about 900 psi at the outer radius. The tangential 
‘omponent of the thermal stress ore 18 negative 
at the inner wall indicating compressive stress 
It passes through a neutral zone and turns into a 
tensile stress of 170 psi at the outer radius. op, 

ors together result in a tensile stress which is 
approximately constant across the wall, amount 
ing to about 1100 psi. Such uniform stress dis 
tribution is most desirable from the point of view 
theory, it can be 


of material utilization In 


achieved best when tensile and thermal stress 


components contribute approximately = equal 
amounts to the total stress. The radial compo- 
nents op, and of, are compressive stresses of neg 
ligable amounts which disappear both at the 


outer wall 


Theoretical Strength of Lamp Envelopes 
and Practical Strength of ¢ omplete Lamps 


The theoretical strength of a lamp envelope 


“an be characterized by a ‘‘safety factor.’’ In 
order to judge the theoretical strength of a given 
lamp, it is necessary to compute the maximum 
stress that should actually oceur in the envelope 
according to the given equations and curves and 


to determine the safety factor. The result is to 
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be compared with the safety factor of other exist- 
ing lamp types that are known to be reliable in 
operation. 

The practical strength of a complete high- 


pressure lamp with sealed-in electrodes and leads 


may be substantially lower than the theoretical 
strength of the ideally shaped bulb determined 
by calculation. Certain deviations from the ideal 
form of the envelope are unavoidable and may 
cause a concentration of stresses at particular 
points, e.g. at the seals and at the exhaust tubula- 
tion. Inhomogeneities in the material, especially 
bubbles in the quartz, surface scratches, and 
thermal stresses remaining from the manufactur- 
ing processes are other reasons for reduced prac- 
tical strength of a given lamp design. The actual 
ability of a lamp to withstand a given internal 
pressure has to be determined experimentally by 


subjecting it to a pressure test 


Estimating the Feasibility 
of New Designs 

The practical design possibilities of certain 
types of high-brightness lamps, especially of the 
water- or air-cooled capillary type, have proved 
to be very limited. However, it was difficult to 
understand clearly the reasons for these limita- 
tions. They can be explained satisfactorily on 
the basis of the particular stress condition in the 
bulb wall of such lamps. The allowable maximum 
stress is surpassed in capillary type lamps, as 
soon as the inner tube radius is essentially in- 
creased in order to sustain higher wattages per 
unit are length without an increase in bulb sur- 
face loading. 

As another practical application of the stress 
calculations, the suitability of synthetic sapphire 
for the envelopes of high brightness lamps is 
discussed. Synthetic crystalline sapphire has been 
suggested occasionally as an improvement over 
fused quartz, because of its greater ability to 
withstand high operating temperatures. It seems 
of interest to examine the properties of sapphire 
with respect to the size of the thermal stresses 
to be expected in a lamp envelope mode of this 
material. One finds that the thermal stresses in 
a sapphire lamp envelope will amount to approxi- 
mately 5 times the stresses generated in a quartz 
envelope under equal conditions. However, the 
ultimate tensile strength of sapphire seems to be 
3 to 4.5 times greater than that of quartz. Thus, 
there is a good possibility that sapphire lamp 
envelopes could sustain approximately the same 
amount of thermal stress as quartz envelopes can 


hold. 


(Abstract of IES Confe rence Pape r No. 16.) 
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Design Requirements for 


High Lumen Maintenance and 
Easy Starting of Mercury Lamps 


— depreciation of a relatively short 
are tube is largely due to end blackening of the 
are chambers. This end blackening is eaused by 
the gradual evaporation of the electrode material 
and the deposit of this material on the ends of the 
tube. Improvement in electrode design, by redue- 
ing the amount and/or type of evaporated material 
ean result in a major increase in lamp lumens. 
type used in this 
This 


electrode is prone to transfer dense black metallic 


The most common electrod 
country is the thorinm-tungsten electrode. 


deposits onto the inside of the are tube walls dur- 
ing starting and operating. It is, however, rela- 
tively inexpensive to make, and its development in 
1939 tube 
practical. 

In Europe, a variety of oxide-electrode designs 


made the high-efficiency quartz are 


have been developed. These use barium, strontium, 
and calcium as the primary emitters, and such 
materials have a lower work function than thor- 
ium. The Osram Company of Germany has de- 
veloped an oxide-type electrode which gives excel- 
lent performance, and this general form has been 
adopted here. While this electrode is considerably 
more expensive than the thorium-tungsten elec- 
trode, it is practical to make, lumen maintenance 
performance is excellent, and the starting voltage 
is low. 

The comparison of lumen maintenance during 
life for both types of electrodes is shown in Fig. 1 
The improved oxide electrode Jumen maintenance 
is obviously superior. Table I compares lumen 
values during life for the two types of electrodes 
Over a period of 9000 hours, the improved elec 
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A. C. Green 


TABLE I 


9000 Hour Life 


Mean Lumens 


9000 Hour 


Lumens 


100 Hour 


Lumens 


rhorium 

Electrodes 21,000 (100%) 
Improved Oxide 

Electrodes 20.500 (97.59%) 


10,000 (100%) 14,500 (100%) 


17,600 (174% 18,600 (128%) 


TABLE Il—Minimum Starting Voltage Requirements 


20F OF 50F 


Electrode (H33) 225 10 200° 


Present ASA value 290 265 200° 


Improved Oxide 
Thorium Electrode (H1) 
Thorium Electrode H1), New value 65 240 200 


* Although the are will strike at a lower open circuit voltage 
at least 200 volts are required for stable operation on a refer 


ence ballast 


trode lamp yields 28 per cent more mean lumens, 
and at 9000 hours the improved electrode gives 
74 per cent more lumens. 

One of the design factors which affects both 
lumen output and starting voltage of mercury are 
tubes is the argon filling pressure in the are tube. 
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Figure 1. Lumen depreciation comparison of clear 
H33-1 400-watt lamps with improved-oxide electrodes 


and H1 thorium-tungsten electrodes, Vertical burning, 
five hours per start. 
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Higher filling pressures promote high lumen main- 
tenance by limiting are tube end discoloration 
However, decreased filling pressures reduce the 
voltage requirements for low temperature starting. 
The effect of argon filling pressure on starting at 
50 degrees, 0 degree and —20 degrees F has been 
determined for both tvpes ol electrodes, and its 
effect on lumen maintenance has been found for 
Similar 


lamps with thorium-tungsten electrodes 


Tests are 


inder way for lamps with improved oxide 


electrodes. As a result of these tests, starting data 


consistent with good lumen maintenance are shown 
in Table II. 

The lower starting voltage for oxide electrodes 
at low temperatures is very significant, since it is 
only slightly more than the voltage required for 
lamp stability. Coupled with the excellent lumen 
maintenance, lamps with the new improved oxide 
electrode should open new markets for mereury 


lamps. 


(Abstract of IES Conference Paper No. 37.) 


Improvements in Fluorescent Lamp Efficiency 
Resulting from Particle Size Control of Phosphors 


a NECESSITY of milling fluorescent 


phosphors to achieve the desired coating texture 
has long been a troublesome problem, since it 
has usually resulted in a loss in lumen output 
Many explanations have been proposed for this 
loss, without achieving any practical method for 
eliminating it. This paper proposes a theory, 
based on relating the efficieney of fluorescent 
lamps to the optical properties of the phosphor 
coating, which has resulted in the development of 
a method of substantially reducing the lumen loss 

Mathematical calculations have been carried 
out which show that the major controlling factor 
in lumen efficiency is the reflection of ultraviolet 
energy from the back into the are 


phosphor 
stream. The amount of this reflection is depend 
ent on phosphor particle size and is determined 
by a scattering constant, 8, whose value is deter 
mined by the particle size distribution of the 
phosphor 

measurements on 


Reflectance phosphors ot 


various particle sizes confirm the predictions 


from the mathematic caleulations. Comparison 
of the data with the predictions indicates that 
the seattering of energy falling on the phosphor 
is directly dependent upon phosphor particle size 
‘he smaller the particle size, the greater is the 
seattering effect, 8B, and therefore the greater 
the loss of ultraviolet energy. In effect, the smaller 
the phosphor particle size the lower the lamp 
efficiency will be 


Te carried out in lamps indicate that phos 


ghting Products, Salem, Mass 
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phor particles below 3 present in the phosphor 


as received, or produced by mechanical reduc- 
tion of oversized particles to achieve proper coat- 
ing characteristics, lower the lumen output of 
the lamps. Removal of both the oversized and 
the less-than-3” particles leads to improved ~ 
values and yields higher lumen outputs with im- 
proved maintenance. This has made possible the 
production of 74 lpw 40-watt white lamps 

In addition, use of the finding that phosphors 
of different B values require different coating 
transmissions for optimum lumen output has given 
further gains and has led to efficiencies of 75-80 
lpw. These gains have been accomplished by 
If, at 


the same time, changes are made in the lamp are 


changes in phosphor and coating alone. 
parameters, the output of 40-watt white lamps 
has been increased to 80-85 Ipw. 


(Abstract of IES Conference Paper No. 14.) 
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Rhenium as an Incandescent Source 


- PAPER reviews the history of rhe- 


nium since its discovery with references to its 
availability from known deposits and the present 
light 


eost of rhenium wire as an incandescent 


source. Characteristics of the metal rhenium are 
pointed out and compared with those of tungsten. 
The accompanying tables give some of the impor- 
tant physical characteristics: corrosion resistance, 
mechanical properties of rhenium wire and the 
mutual solubility of rhenium with other metals. 


AvutTuor: Sylvania Lighting Products, Salem, Mass 


Problems and Progress 
In Electroluminescent Lamps 


= PAPER describes. some of the present 


applications of electroluminescence and some of 


the problems in selection of materials and in lamp 
design which are met in the fabrication of lamps 
for these applications. 

The particle size of the phosphor used has an 
important effect on lamp performance. Use of 
small particles leads to a steeper ‘‘slope” for the 
brightness-voltage characteristic and to higher 
efficiency, but to poorer maintenance of output 
than with large phosphor particles. 

The maintenance of output of electrolumines- 
cent lamps is discussed generally. The total num- 
ber of cycles of alternating voltage to which the 


AvuTHoR: Westinghouse Electric Corp., Bloomfield, N. J 
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I — Some Properties of Rhenium and 
Tungsten. 


Rhenium Tungsten 
Atomic numbe 75 74 
Atomic weight 186.31 183.92 
Density 21.04 19.3 
Melting point 3180 > 20 3380 > 20¢ 
soiling point (760 mm 59006 59306 
Hg) 
Vapor pressure at 25000 x 10 
Vapor pressure at 3000C 5 10° mm Hg 
Resistivity, micro ohm 19.21 5.64 
em 20C 
Linear coefficient of x 10~ ) x 10~ 


mm He + x 10°° mm 
10-* mm 


expansion 0-1000C 
Spectra! emissivity 


1200-3000¢ 


Thermonic Emissivity 
Richardson constant 
Work functior 


Photomicrographs of the reerystallized wire are 
included in the paper. Curves showing the resis- 
tivity, spectral emissivity, vapor pressure, evapora- 
tion rate, black-body temperature compared with 
tungsten are included. In summary, it is pointed 
out that the metal working and wire drawing tech- 
niques are difficult and expensive. Further re 
search and development are necessary to produce 
satisfactory filament wire. Credit is given to many 
of the principal investigators and these references 
are listed. 
(Abstract of IES Conference Paper No, 36.) 
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lamp has been subjected (the product of fre- 
quency and time) is the important determining 
factor for maintenance, rather than frequency 
or time alone. It is found experimentally that 
the regions of the phosphor which suffer deteri 
oration are more localized at low voltages and at 


high frequency. This leads to several interesting 
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facts. Operation at high voltage and low fre 


quency following operation at low voltage and 


high frequency can result in a maintenance 


characteristic unaffected by the first mode of 


‘*two lifetimes’’ may be 
effect 


for constant brightness 


operation. In this way, 


realized. The same localization results in 


better maintenance var}- 


able voltage operation than for constant voltage 


operation. Since the decrease in light output 


during life is accompanied by an increase in im- 


pedance of the lamp, the observed maintenance 


characteristic can be improved by connecting 


an external impedance in series with the lamp 


The electrical resistance of the transparent 


electrode used in lamp construction ean affect 


the uniformity of emission over the emitting 


Significant Advances in the Design 
Of Non-Circular Cross-Section F-Lamps 


| HE NON-CIRCULAR cross-section, highly 


April, 


accepted because if com 


fluorescent introduced in 


loaded 


1956. has 


lamp, 
been widely 
bines the desirable qualities of lumen output and 
efficacy with long life 

Several new concepts made possible by a non 
have enabled the lamp to 
The 


ates on present 1500 ma ballasts and produces ald 


eross-section 


circular 
be significantly improved new lamp oper 
per cent increase in light output along with an & 
per cent increase in efficacy. The improved lamp 
in a T17 bulb but 


being shorter and 


with grooves on 


is also made 
sides, the more 


The 


possibl to use a 


both grooves 
made it 


that the 


modified geometry has 


bulb 


lamp’s weight has been reduced by 25 per cent 


numerous 


thinner wall so 


without sacrifice of strength. Lamp loading and 


efficacy have been increased by the elimination 


of zones of round cross section, where wattage 


expenditure and efficacy of light production are 
low. The grooves of the new lamp are less deep 
and more open, permitting better utilization of 
the bulb and allowing more 


the coated area of 


light to escape directly, further improving lumen 
output and efficacy 
As with all lamps, 


highly-loaded fluorescent 


Ohio 


Cleveland 
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area, the efficiency, and the measured electrical 
properties of the lamp. Such effects are greater 
the higher the electrode resistance, the larger the 
lamp, and the higher the frequency. 

Electroluminescent lamps with sub-divided 
electrodes for display of numerical or alphabet- 
ical information will be described. An optical 
effect concerning the variation in brightness near 
the boundary between illuminated and non-illumi- 
nated areas in such lamps will be discussed 

A variety of different types of electrolumines- 
cent lamp construction is reviewed, including the 
use of thin continuous phosphor films instead of 
phosphor powders embedded in an organic or 
inorganic dielectric medium. 


(Abstract of LES Conference Pape r No. 13.) 
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to obtain maximum wattage loading with mini 
mum lamp current and starting voltage, mereury 
vapor pressure must be controlled. This has been 
accomplished by providing one groove on each 
side, near the center of the lamp, having an asym- 
metric cross section so that the are avoids a por- 
tion of the bulb. This area is cooled by natural 
40C. These 


control areas are hardly noticeable. in making 


convection and operates at mercury 
precision measurements all liquid mereury must 
be located in the coolest part of the bulb. Visual 
observation of mercury distribution is not satis- 
fulfillment of 


this condition. A very satisfactory procedure for 


factory for determination of the 
determining completeness of stabilization is de- 
scribed, based on cooling the condensed mereury 
area for a short time. 

When stabilized, the 96-inch lamp in a hori- 
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zontal position with grooves sidewise, and operat- 
ing at 1.5 ampere (linear choke) under industry- 
standard conditions of still air of 77F consumes 
215 watts and produces 15,000 lumens at an effi- 
eacy of 70 lumens per watt. Not stabilized, or 
over a rather wide range of (indoor) tempera- 
tures, its light output and efficacy are at least 
95 per cent of the rated value. Operation with 
grooves up and down derates the lamp approxi- 


mately 5 per cent. 


Three lengths of lamps are available, 96, 72 


and 48-inch. All are of the rapid-start type and 
available at present in the standard cool white 
color. Light distribution is bi-directional, similar 
to that of the original lamp. Basing is the same 
as the previous design. In new fixtures the lamp- 
holders should be positioned to give the best per- 
formance considering the output of the lamp- 
luminaire combination. 
(Abstract of IES Conference Paper No. 15.) 


Factors Influencing the Design of 
Extra Output Circular Cross-Section F-Lamps 


C. J. Bernier 


ie acceptance of the high brightness 


fluorescent light sources, introduced within the 
last three years, indicates a promising future for 
lamps designed to operate at relatively heavy load- 
ings. This paper deals with some of the factors 
which influence the design of circular cross-section 
T12 lamps which operate at loadings of 25 watts 
or more per foot of lamp length. 

The efficiency of generation of 2537A radiation 
in the positive column can be enhanced by inereas- 
ing the average energy of the electrons, i.e., by in- 
creasing the electron temperature. The over-all effi- 
ciency of the lamp ean also be increased by raising 
the voltage gradient of the positive column and 
thereby allowing more energy to be put into the 
are at a given current. The use of neon or helium 
as a principal fill gas will perform both of these 
The choice of fill gas depends on the 
Partial pressures of he- 


functions. 
level of loading desired. 
lium or neon in argon have been used in the heavi- 
ly loaded 25-watt-per-foot lamp and the effects of 
these gas mixtures on lamp parameters are dis- 
cussed. 


AvuTHor: Sylvania Lighting Products, Danvers, Mass 
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TABLE I. 


Surface J 
Loading Brightness 
Lamp Watts per foot Footlamberts 


48-inch T12 high-output 15 3400 
Heavily loaded 5 5000 
Heavily loaded, 135° reflector coated 25 6400 
reflector coated 5 8000 
) 9000 


Heavily loaded, 235 
ri2 experimental 5 


Of particular interest is the effect of mixed gases 
on lumen maintenance. Curves of lumen mainte- 
nance for neon-argon and helium-argon lamps at 
loadings of 25 watts per foot and 50 watts per foot 
(experimental lamp) are shown in Fig. 1. The 
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Figure 1. Lumen maintenance curves for T12 lamps 
filled with argon-helium and with neon-argon, operated 
at loadings of 25 watts per foot and 50 watts per foot. 
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helium-argon lamp gives a 7 per cent increase in 
‘*mean lumens’’ over that for neon-argon for 7500 
hours of life at 25 watts per foot and the margin 
is much greater at loadings of 50 watts per foot. 

The heavily loaded 25-watt-per-foot lamp has 
created a new interest in controlling light distribu 
tion by means of reflectors. In applications where 
it is desirable to project a pattern of uniform light 
to maximum distances the uniform T12 source is 
Table 


most practical I shows some of the bright- 


John H. Campbell 


New Parameters for 
High Frequency Lighting Systems 


= PAPER 18S intended as a progre SS r‘¢ 


port for the planners of fluorescent lighting instal 


lations who in the near future may have thé 


necessary equipment to provide the lighting ad 


vantages illustrated bv reeent laboratory deve lop 
ments 

Lamp characteristic data obtained over the past 
12 years have clearly shown that fluorescent lamp 
with increased 


characteristies Improve rrequeney 


to at least ZO.000 eveles Factors s) eh as higher 
lamp and system efficiency as well as smaller and 
lighter weight ballasts provide over-all advantages 
which have resulted in a number of outstanding 
high-frequency installations in recent years. The 


powell supply tTrequeney has heen limited by eco 


nomics to 360, 420 and S40 cvyeles Kv n at these 


frequencies the over-all eost ot light is generally 
lower than the 60-evele system for industrial and 


commercial applications of 50 kilowatts or more. 


Aurnor: ( 
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ness levels achieved with lamps designed for use 
in controlled fluorescent reflector fixtures where 
design for uniformity is possible with a single cir- 
eular cross-section lamp and is more effective than 
designs utilizing several lamps packed together. 
Such lamps are particularly suited for such appli- 
eations as floodlighting, street and runway light- 
ing, service stations and building face lighting and 
for special applications such as photocopying. 
(Abstract of IES Conference Paper No. 21.) 


Fre quency 


With the introduction of semiconductors capable 
of switching several amperes at high repetition 
rates, the lighting industry now has the oppor- 
tunity to provide fluorescent lamps with a-e power 
in the range of 1,000 to 10,000 cycles. The feasi- 
bility of generating higher frequencies for fluores- 
cent lighting has opened up additional investiga- 
tions in the development of lamps and systems. A 
new set of parameters involving power supplies, 
ballast cireuits, and lamp characteristies has un- 
folded. 

The optimum frequency will depend largely 
upon the loeation of the power supply. With pres 
ent knowledge of the art, it appears that high- 
frequency power systems may take three forms to 
cover various sizes of installations with suggested 
maximum frequencies as follows: 


l Integral power supply (10,000 eveles 





; 


; ; ; 


| 1 
420 840 6 1 1520 
CYCLES KILOCYCLES 


FREQUENCY 











PERCENT LUMENS & LUMENS PER WATT 


Figure 1. Per cent increase in lumens and lumens per 
watt with increase in power frequency. Curve represents 
average of ten 40-watt argon-neon T3 lamps. Lamp 
watts were held constant at 40 watts over the entire 


frequency range. 
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Figure 2. Cleveland Transit System 
bus equipped with experimental tran- 
sistor inverter providing 3000 cycles 
for 42-inch T6 slimline lamps, The 16 
lamps are operated on 8 two-lamp bal- 
lasts weighing only *4 pound each. 
Lighting levels range from 25 to 35 
footeandles. By contrast, the filament 
lighting system measured from 4 to 
12 footcandles. 


2) Braneh cireuit power supply (3,000 cycles 


Central power supply (1,000 cycles 


) 
} 
The integral power supply of 1 to 5 kilowatts 


capacity would be located at a point near a group 
of fixtures or spaced to be in the center of a lumi- 
nous ceiling. Due to the short distance from power 
supply to load, an output frequency such as 10,000 
eycles could be employed without excessive losses 
in the wiring. 

The branch circuit supply might be loeated in a 
panel box in the hallway. Power supplies at branch 


Figure 3. At the right is the 20-pound transistor in- 

verter. At the left foreground are the 8 two-lamp 3000- 

eyele ballasts stacked next to the same number of 60- 

cycle two-lamp ballasts. Not shown is the 60-cycle in- 

verter which would be required if the bus had been 

equipped with the conventional ballasts at the left 
background. 
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lighting cireuits could provide up to 10 kilowatts 
each at 3,000 cycles. This allows for a de-rating 
factor of 12 per cent to permit distribution of 
3,000 eveles on 60-evele wiring 

A central power supply may provide the lowest 
cost per kw for large industrial and commercial 
installations. In such installations the compara- 
tively long runs from power supply to the load 
will probably limit the maximum frequency to 


1,000 cycles. 


Lamp Characteristics at High Frequency 


The recent improvement in lumen output and 
efficacy of 40-watt lamps for conventional 60- 


evele systems has resulted in proportionately 
greater gains at higher frequencies. Fig. 1 illus- 
trates this characteristic. A 3100-lumen 40-watt 
lamp at 60 eveles would have ratings of 3300, 3350, 
and 3450 for 1,000, 3,000 and 10,000 eyeles respee- 
tively. At 60 eyeles the lumens per watt are 77 
but inerease to 82, 84 and 86 respectively at the 


corresponding higher frequencies 


Semiconductor Power Supplies for F-Lamps 


In the process of investigating the new possi 
bilities of the high-frequeney lighting systems, a 


power transistor inverter was developed. This 
prototype power supply has been in operation since 
April 1959 in a Cleveland Transit System bus 
Fig. 2). In addition to prov iding over three times 
the lighting level of filament-lighted buses, this 
unit is being tested to determine transistor and 
other component reliability for possible use in gen- 
eral lighting. An over-all efficiency of 88 per cent 
is obtained in supplying power to 16 42-inch T6 
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slimline lamps. Fig. 3 shows the 3,000-cyele power 
supply and ballasts compared to the conventional 
60-eycle ballasts normally used for the 42-inch T6 
lamp in other applications. 

Controlled rectifiers and power transistors are 
becoming available at higher voltages, and circuits 


E. G. Zubler 


An lodine Incandescent Lamp with 
Virtually 100% Lumen Maintenance 


is being used in tubular, incandes- 


cent lamps in a regenerative process to prevent 
blackening and enhance life by redepositing evap- 
orated tungsten (W) on the filament. During 
normal operation of an ineandescent lamp, W is 
transferred from the filament to the wall either by 
evaporation and diffusion or via the water cycle, 
resulting in blackening. Iodine atoms (J) produced 
by the pyrolysis of molecular iodine (/,) in the 
vicinity of the filament diffuse to the wall and 
under the proper conditions react with the ab- 
sorbed W, forming a volatile tungsten di-iodide 
W/, which diffuses to the filament. The W/, is 
decomposed on the filament resulting in the depo 
sition of the W on the filament surface and the pro- 
duction of J atoms which then repeat the cycle. 

Consequently, the iodine cycle depends on the 
reaction 


W + 2s WI, 


Cleveland, Ohio 


Light Sources 


similar to that of the bus inverter are being tested 
for use in general lighting. It is expected that 
these power supplies will provide input to lamp 
terminal efficiencies in excess of 90 per cent with a 
total weight of less than 10 pounds per kilowatt. 
(Abstract of IES Conference Paper No. 38.) 


where the forward reaction predominates at the 
wall while the reverse reaction predominates at the 
higher temperatures of the filament. WJ, may also 
be formed in the gas phase as a result of a reaction 
between gaseous W and 7 atoms (or J.) with an 
inert gas, e.g., argon (Ar) removing the excess 
energy. 

The iodine cycle has been extensively studied in 
This par- 
ticular lamp is a nominal 500-watt, 120-volt lamp 


the developmental lamp shown in Fig. 1. 


containing 600mm of Ar and approximately Il» 
mole of J». 
iodine cycle, the development 


With the suceessful operation of the 
lamps showed no 
blackening during operation with filament tem- 
peratures of approximately 3000K and most lamps 
had 100 per cent lumen maintenance. 

lodine lamps have been operated successfully 
with bulb wall temperatures in the range 250- 
1200C, TI, 
moles and inert gas (argon, krypton, xenon and 


concentration in the range 0.01-1.0n 


nitrogen) pressures in the range 600-6000 mm. 
Some of the developmental iodine lamps ranging 
from 15, to 10 inches in length and from %g¢ to 
14 inch in diameter are shown in Fig. 2. Operating 
voltages are 120 volts or less with the exception of 
the 1500-watt lamp which operates at 277 volts. 


Figure 1. A 500-watt quartz iodine lamp and an enlarg- 
ment of the pinch seal. 
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Figure 2. Developmental quartz iodine lamps, 


W. S. Till M. C. Unglert 


New Designs Revitalize Mercury Lamps 
And Increase Their Usefulness 


= some very important improve 


ments have been achieved in the design of quartz 


mereury lamps. A new electrode design, together 
with a new type of oxide emission material, has 
permitted greatly increased lumen maintenance in 
such lamps, giving them the best maintained light 
output throughout the life of any vapor lamp in- 
cluding fluorescent lamps. At the same time it has 
provided much easier starting especially during 
cold temperatures. Because of this, the American 


AuTHoR: Westinghouse Electric Corp., Bloomfield, N. J 
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The iodine lamp as designed, in comparison with 
the presently made incandescent lamp of equal 
wattage, offers an incandescent light source that is 
drastically reduced in size, with efficacy ratings 
independent of fill gas pressure, whose total lumen 
output can be increased while maintaining equal 
life, ean be operated at higher voltages and which 
maintains 96-101 per cent lumen output until burn 
out. Present applications include airport runway 
illumination, wing tip marker on high speed air- 
eraft and as a high intensity source of radiation 
for growing algae in underwater and space travel 
research. Possible applications include street light- 
ing, floodlighting (outdoor and indoor), display 
window lighting, and illumination for movie and 
television studios. 


(Abstract of IES Conference Paper No. 19.) 


Standards Association—recognizing the significant 
lowering of starting voltage requirements of this 


has assigned the characteristic 


new type of lamp 
3°’ to designate lamps of the 400-watt 


) 
number ‘*3 
size having this electrode. In addition to the devel 
of the 


other improvements affecting almost all types of 


opment new electrode, there have been 


mereury lamps. These include better methods of 














Figure 1. Left, 4000-watt Hl mercury lamp after 7000 
hours’ burning. Right, 400-watt H33 mercury lamp 
after same number of hours’ operation under same con- 
ditions. Note reduction in blackening of the are tube. 
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Figure 2. Relative annual cost of 
light for a high-bay industrial area, 
type ‘A” room. 
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sealing the ends of the quartz are tube, simplifiea- 
tion of are tube support structure, new types of 
resistors, greater use of hard glass outer envelopes, 
improvements in the base, and several other design 
changes 

Use of the new electrode, together with the other 
improvements, has resulted in the publication of 
much longer life ratings. For instance, the regular 


HILLS (B-H1 
the order of 6000-7000 hours economie life, where 


mercury lamp has been rated in 


Light Sources 


Y 


Figure 3. 400-watt H33 mercury 
lamps of improved design, Left to 
right: H33-1CD; H33-1GL/C, W or X; 
H33-1DN/C, W or X; H33-1FY or HS. 


as the newly designed comparable H33-1CD lamp 
is now rated at 9000 hours economic life. The aver- 
age life to burn-out for both types is, of course, 
much longer than this. The increased economic life 
rating for these new lamps is supported by cost 
studies which show that the new design saves ap- 
proximately 18 per cent in annual cost of light 
depending upon the type of installation. 


(Abstract of IES Conference Paper No. 35.) 
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A New Method for 


Studying the Effects of Direct Sunlight on Building Interiors 


And Subsequent Skylight Studies 


Ben H. Evans Matthew A. Nowak 


FEASIBILITY of using models for 


the study of natural lighting has been well estab- 
lished by researchers around the world in the past 
25 years. However, for the most part, these model 
studies have been limited to overcast sky conditions 
due to the complicacy of studying with both a 
simulated sky and simulated sun. This 
describes the development of a new method for 


paper 


studying natural lighting with a simulated sun. 


New Method 


The new method involves the use of scale models, 
a simulated sky and a simulated sun. The simulated 
sky is a flattened hemispherical dome, illuminated 
by 150-watt incandescent floodlamps suspended in 
a trough around the base of the dome. The simu 
lated sun consists of an easily portable incandescent 
5000-watt spot lamp, used in conjunction with an 
eight-foot square terrain table (Fig. 2). The lamp 
is used at a distance of 20 to 40 feet from the 
terrain table, depending on the area of light desired 
on the table top and the footcandle level desired 

Because of a limited laboratory space and ceiling 
height, the sun lamp is used in a horizontal position, 
projecting its light laterally across the laboratory 
to the terrain table. The table adjusts to provide 


AuTHORS: Texas Engineering Experiment Station, College Station, 
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any sun angle. Surface reflectance is provided to 
represent whatever ground conditions are involved 
in the full-scale counterpart. To eliminate stray 
and reflected light from confusing the model test 
results, the area around the terrain table is screened 
with heavy black curtains and ceiling bafiles. The 
laboratory is darkened as much as possible during 
tests. 

Again, because of the physical and economic 
limitations of the laboratory room, the sun lamp 
and sky dome are not used simultaneously. Tests 
on any given model are first conducted in the light- 
ing dome and then on the terrain table under the 
sun lamp. The results of these two separate tests 
are related by calculation to full-seale conditions 
and added together for the final results. 


Performance of Sun Lamp 


The sun lamp is of a commercial type, readily 
available on the open market. It has complete 
control for focus, shutter, angle, and size and shape 


of spot It is mounted on wheels and has a counter- 


Figure 1. Simulated sky dome, 
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height Near parallel light 


rays are produced with the aid of a built-in reflector 


balanced adjustment 


and a Fresnel lens 
At 


average 


a distance of 40 feet, the sun lamp produces 
of 160 
While the pattern is not en 


an intensity about footeandles on 


the terrain table top 


uniform over the table surface, it has been 


sufficiently 


tirely 
found 


factory results 


to be uniform to produce satis 


In order to establish the value of model studies 


with the sun lamp, a model of a typical classroom 
“dl. This model included three plastic 
skylights and a fenestration of typical con 


The model 


was first tested in the field under a clear sky with 


was construct 


dome 


struction with no blinds or sun controls 


direct sunshine. It was then tested under the simu 


lated using a standard clear 


Next the 
tested 


sky the laboratory 


distribution model was 
table 


Results of the tests under the simulated 


sky brightness 


and under the 


moved to the terrain 
sun lamp 
sky and sun lamp were then related to actual full 
scale sky conditions and added together to provide 
the final 


Fig. 3 


re sults 


ows the resulting intensities when the 


a) 


Figure 2. The electric sun lamp and 
terrain table. 


model was tested under actual sun and clear sky 
top line of chart) and under the simulated sky 
The 


average error is less than two per cent and the 


dome and sun lamp (second line of chart 


maximum error only slightly over six per cent. 
The amazing accuracy of these results to date 

indicates the real feasibility of performing studies 

with the laboratory equipment described here 


Conclusions 


Predetermination of the natural lighting condi- 
tions inside buildings through the use of models 
tested under a simulated sky and sun is now pos 
sible and extremely feasible. Any building, regard 


less of size, shape or design, can be accurately and 


economically analyzed under any sky conditions 
No 


longer do architects have to guess at natural light 


overeast, partly cloudy or clear with sunshine. 


ing conditions for their imaginative and non 


conforming buildings. No longer do they have to 
‘*try-it-and-see’’ to determine the effects of various 
new design schemes. Now they can have complete 
answers in advance. 

(Abstract of I.E.S. Conference Paper No. 8 
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Measuring F-Lamp Characteristics 
For the Outdoor Environment 


y ve DESIGNER must know the effect of 
temperature and wind on the performance of a 
fluorescent lamp luminaire in order to predict the 
ilumination it will deliver under outdoor condi- 
tions. This paper describes an environmental test 
chamber for such measurements. This consists of 
a 10- by 10- by 10-foot room, controllable in tem- 
perature from —40F to 100F. The chamber in- 
cludes a two- by two- by eight-foot wind tunnel, 
producing winds from three to 25 mph. The cham- 
ber is operated on an automated basis to record the 
effect of a range of ambient temperature and wind 
conditions upon the light output or other operating 
characteristics of lamps and luminaires. 

To appraise the performance of an outdoor 


AuTHoRS: General Electric Co., Cleveland, Ohio 
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Figure 1. Temperature characteristics of the same fluo- 
rescent floodlight with three different lamp types. Each 
curve is drawn relative to the photometric rating with 
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P. R. Herrick R. E. Wenner 


fluorescent lamp luminaire, the designer must have 
both photometric and environmental data. Typical 
outdoor conditions are generally more favorable 
to efficient fluorescent lamp operation in an en- 
closed outdoor luminaire than in the still air 77F 
condition under which it is photometered. To form 
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the particular lamps. That is, for each lamp combina- 
tion, the light output at 77 degrees, still air, is taken 
as 100 per cent. 
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any quantitative judgment of the photometric char- 
acteristics of a luminaire, the increase in light 
output, which will be obtained under cooler and 
windier outdoor conditions, must be taken into 
account. In addition, the designer must appraise 
the variations in light output over a reasonable 
range of environmental conditions to which the 
luminaire will be subjected. To aid in this evalua 
tion, a statistical interpretation of weather bureau 
data is suggested 

Investigations have shown that the shape of the 
characteristic curve of light output versus ambient 
temperature is very similar for a number of com- 
mon fluorescent lamp types. This characteristic is 


shown in Fig. 1. The curve will be displaced as 


On the Foundations of Goniophotometry 


shite: 


a 


D. E. Spencer S. M. Gray 


P. SENT goniophotometric procedures are 


unsatisfactory, from both logical and empirical 


points of view. Logically, the system of specifica 
tion should be sufficiently general to cover all types 
of surfaces from perfectly specular to perfectly 
diffuse, but even the most recent goniophotometric 
studies are based on a concept which is not suffi 
ciently general. Empirically, it should be possible 
to make measurements on a sample which will 
permit the prediction of its appearance when illu 
minated by any arrangement of light sources. The 
prevailing custom is to run off numerous goniopho 


tometric curves without a rigorous analysis of 


AuTnors: University of Connecticut, Storrs, Conn. and Sylvania 


Lighting Products, Salem, Mass., respective 
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to ambient temperature by varying amounts de- 
pending upon the luminaire construction. 

Where environmental testing facilities are not 
available, an estimate of the outdoor fluctuation in 
light output due to temperature may be formed 
on the basis that the characteristics of the lumi- 
naire in question will be shaped quite similarly to 
the curve in Fig. 1. By observing the warm-up 
characteristic of the luminaire, and recording the 
fall-off from peak light output with operation at 
normal room temperatures, the relationship of this 
curve to ambient temperature for the test luminaire 
may be determined. A detailed procedure for this 
estimating technique is given in the paper. 

(Abstract of I1.ES. Conference Paper No. 6.) 


exactly what photometric concept is being meas- 
ured. Unfortunately, the quantity measured de- 
pends on both the characteristics of the sample 
being tested and on the illuminating and viewing 
system of the goniophotometer. Such measurements 
do not allow the prediction of the appearance of 
the surface under other illuminating and viewing 
arrangements. 

The paper describes a general method of specify- 
ing the reflecting and transmitting characteristics 
of any surface. Two reflectances are required: a 
specular reflectance which is a function of one 
angle, ps (9e), and a diffuse reflectance which may 
depend on three angles, pp (6; 4s, w). Likewise, 
specular transmittance, Ys (Og), and diffuse trans- 
mittance, Yp (Oe; 4s, W) are defined. 

Exact procedures for measurement of the specu- 
lar and diffuse quantities are required. At specular 
angles, a series of measurements should be made 
with a uniform light source of variable diameter 
which (if employed with specularly transmitting 
or reflecting samples) fills the entire field of view 
of the receiver. At non-specular angles, a uniform 
source which is completely excluded from the field 
of view of the receiver is required. From such 
measurements, both specular and diffuse reflectance 

or transmittance) can be calculated at any angle; 

the values are characteristic of the surface alone 
and are independent of the particular measuring 
instruments. Illustrative examples are given in 
the paper. 

(Abstract of I.ES. Confe rence Paper No. 7.) 
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Programming the IBM 704 Computer for 


Photometric Data Reduction, 
Documentation and Application 


on data of outdoor lighting 
luminaires and floodlights are recognized to be an 
important element in the 
lamp and lighting equipment manufacturers. Many 


information system of 
of the systems now utilize some form of accounting 
machine or small computer in their general opera- 
tions. However, the current volume of testing and 
subsequent computational work requires that plans 
be made to include a high-speed digital computer 
aS a major component in the information system 
In this particular case the IBM 704 Computer with 
eathode ray tube (CRT) display and recorder is 
used. Particular care is taken first to acquaint the 
reader with the capabilities of the computer and 
the high speed CRT display unit which ean plot 
points at speeds better than 7000 per second. A 
brief introduction to svmbolie programming then 
leads directly into the programming for floodlight 
photometrie data reduction and system application 
computations. 

The new information system including the IBM 
704 was designed to complete all phases of the 
The 


basic program outlines are deseribed and depicted 


photometric data reduction for a floodlight. 


by means of information flow and logical diagrams. 
Three steps make up this data reduction program. 
The first includes the point-by-point calculations 
to determine candlepower and lumen values. Then 
interpolation of the candlepower array affords in 
formation for the CRT (IBM 740 and 780 
and recording of the isocandle lines. (See Fig. 1 
The 


are stored at the same time and used together with 


display 


coordinates for the beam limit isocandle line 
the lumen array to complete the beam efficiency 
determination. The 
magnetic tape input and output includes the added 


actual production run with 


reliability of three complete isocandle line plots 
with separate photographs. All three steps inelud 
ing the film frame advancement are program-con 
trolled and completed in just under two minutes 
Hendersonville, N. ¢ 
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The separate lighting application program com- 
bines 80 floodlights into a complete simulated sys 
tem to determine illumination characteristies for a 
football field. <A 

used to 
Floodlight 


rectangular coordi- 
off 


loeations 


high school 


nate grid system is section the area 


being illuminated and out- 


PHOTOMETRIC TEST NO- S1-1-I4IB 


Figure 1. Enlarged print of 35-mm negative from IBM 
cathode ray tube output recorder, The family of curves 
and the X-Y coordinates represent floodlight isocandle 
lines and grids spaced at four-degree horizontal and 


vertical intervals. 
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put arrays are related mathematically to the area 
being illuminated and its grid system. Aiming 
parameters, based on illumination principles and 
limited by the physical dimensions of mounting, 
the area to be and not to be illuminated, and other 
similar restrictions, are then varied in specific man- 
ners through a refinement loop until the grid sys- 
tem registers that the preset illumination criterion 
has been met. At that point the projector aiming 
angles and illumination levels in each grid are 


listed in the output 


Use of Computers in 
Design and Analysis of Luminaires 


- AVAILABILITY of computers capable 


of solving sizeable matrix equations has created 
new methods of fixture design and analysis. The 
luminous analog computer is particular by adapt- 
able to this type of analy sis, since it enables the 
designed to build an electrical ‘‘model” of the fix- 
ture, which he can then modify as desired to 
achieve the specified performance. 

In theory, accurate results are obtained only for 
fixtures all of whose surfaces reflect or transmit in 
a cosine manner. Actually, it is found that con 
siderable variations from this ideal can be toler- 
ated, still achieving results which are well within 
the bounds of engineering tolerances. Some fixture 
characteristics are more sensitive than others to 
departures from cosine-law reflectances; among 
these is fixture brightness. Others, such as effi- 
ciency, are quite insensitive to such deviations, 
thus broadening the area in which useful informa 
tion can be obtained 

At the present state of the art, it has been found 
practical to predict the following performance 
characteristics to useful tolerances: 

1) Efficiency. This figure is accurate for the 
broadest range of fixtures. Its usefulness is limited 
by the fact that the computer will not predict the 
loss in light output of the lamp due to heat, and 
therefore caleulations for units which do produce 
a significant amount of such loss must be modified 
by the known effect of heat. 

2) Upward and downward components. Accu 
rate for any unit which can be evaluated at all by 


this method 
AuTnor: Smoot-Holman Co., Inglewood, Calif 
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This illumination calculation program can also 
be used as a tool in further research on lighting 
systems. Various parameters such as beam width, 
mounting height, and numbers of floodlights can 
be manipulated and their effect on the over-all sys- 
tem evaluated. Certainly the principles developed 
in this paper can be carried over to other types of 
general lighting systems as well as to the visibility 
and seeing evaluation studies now being earricd on 
in the street lighting field. 

(Abstract of IES Conference Paper No. 22.) 


Bill F. Jones 


3) Fixture brightness. Accurate in detail only 
for diffuse surfaces, but useful for average bright- 
nesses for most fixture surfaces, such as painted, 
porcelain, diffusing glass, ete. 

(4) Distribution curves. Predictable for fixtures 
whose surfaces are substantially diffuse; not par- 
ticularly useful for lenses, louvers, ete. Knowledge 
of lens’ characteristic distribution plus computer- 
derived lens output makes distributions caleulable, 
however. 

Table I gives a comparison of tested and ecom- 
puted efficiencies, upward and downward ecompo- 
nents for three different types of fixture—a semi- 
direct, semi-indireect and direct-indirect type. These 


TABLE I—tTest vs. Computer Results for Three Lumi- 
naire Types. 


Per Cent Per Cent 
Up Down 


Per Cent Per Cent 
Luminaire Type Efficiency Up Down Efficiency 


Semi-direct 
Industrial 

B. Semi-indirect 
Commercial 7 f 84.6 
Direct-indirect 
Commercial . 7§ § : g 53.0 


86.5 21.9 
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are typical of the results obtained from practical 


units. Fig. 1 shows the measured and calculated 
transverse distribution of the direct-indirect fx 
ture, showing the type of results obtainable with 
a relatively complicated fixture 

Prediction of performance of a complete design 
is only one area of applicability of this technique 


More otten, the technique is used to answer ques 





Figure 1. Caleulated and measured transverse distribution curves for luminaire C. 


tions concerning proposed variations in existing 
designs, or to investigate only certain facets of a 
problem. For example, what will be the difference 
in performance of a fixture designed for T17 
grooved lamps with the grooves oriented up and 
down or sidewise? Or, for the same shielding 
angle, what is the difference in efficiency between 
13-inch and 16-inch reflectors used with T17 lamps? 
Answers to questions such as these point the way 
toward more sophisticated fixture design. 

Techniques for programming the computer have 
been worked out, and are discussed in the main 
article. The art of discretization (dividing the fix- 
ture up for programming) is also discussed. 

The major problem encountered in programming 
is the determination of the shape factors from sur- 
face to surface in the fixture. For most fixtures, 
the problem can be reduced to two dimensions, and 
aids such as the ‘‘protractor” in Fig. 2 ean be 
used. This gives the shape factor of a surface with 
respect to a point on another surface. Determina- 
tion of the shape factor for several points on the 
other surface and averaging gives shape factors for 
surface to surface with engineering accuracy 


(Abstract of LES Conference Paper No. 


Figure 2. Centeno-Zagustin shape factor scale for 
two-dimensional differential-area-to-finite-area case. 
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Comparison of 


Visibility Measurement Systems 


i \ LL VISIBILITY measurement s\ stems are 


dependent upon the fact that human observers 
cannot judge accurately how much a visual task 
is above threshold visibility, but can only judge 
when the task is just barely visible or at the thresh 
old of With both the Luckiesh-Moss 
L-M) visibility meter and the Blackwell Visual 
VTE 


threshold by viewing them through variable density 


visibility 


Task Evaluator tasks are reduced to 


wedges. Differences in recommended footeandles 
for a series of tasks measured with the two instru- 
ments may be attributed to the manner in which 
basic measurements are modified and interpreted, 
and to differences between the two instruments. 
The principal differences in visibility as measured 
with the L-M meter and the VTE are: (1) the 
manner in which the task is reduced to threshold 
and (2) the type of relative visibility scale used. 
With the L-M meter the task is reduced to thresh 


eveland, Ohio 


Footcendies for Equal Visibility 
Obdtoined with Three Methods 


} 


Om visue! fone 


old by viewing it tarough a variable density photo- 
graphie wedge which influences both the apparent 
brightness and contrast of the tasks. The scale of 
visibility is in terms of the visual size of a series 
of standard parallel-bar test objects... To deter- 
mine the illumination required for various tasks 
to be of equal visibility, a relative footcandle scale 
is applied to the visibility observations.* 

With the VTE the task is reduced to threshold 
by viewing it through a partially silvered variable 
density wedge (Finch wedge) which reduces the 
apparent contrast of the task without reducing its 
average brightness. A unique feature is that the 
average brightness of the area viewed is kept 
constant by means of a light source incorporated 
in the instrument. The visibility of the task is 
rated in terms of the threshold contrast of a four- 
minute luminous dise viewed against a background 
of the same brightness as that of the task. Foot- 
candles for equal visual performance of various 
tasks are obtained from experimentally determined 
curves.® 

The apparent differences between the two meth- 
ods of evaluation can be resolved by relating 
measurements of the same series of tasks obtained 
with the two instruments. This was done by first 
converting the L-M meter data of visual size to 
values of contrast for a three-minute parallel-bar 
test object which, for practical purposes, was found 
to be approximately equivalent to a four-minute 
dise. With this relationship determined, curves are 
used to convert the L-M meter observations to eon- 
trast values corresponding to VTE data. These 
values can be entered into any of the Blackwell 
performance curves to determine the required foot- 
candle levels. 

Fig. 1 illustrates the results obtained by evaluat- 
ing several tasks with (A) the L-M meter, (B) the 
Blackwell! performance data applied to L-M meter 
readings, and (C) the VTE. It can be seen that 


Figure 1. Comparison of footcandles 
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for equal visibility or equal perform- 
ance, as determined with the Luckiesh- 
Moss visibility meter and the Visual 
Task Evaluator. The L-M meter was 
used with a monocular two-degree field 
in order to make viewing conditions 
similar to those with the VTE. 
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the footcandle levels obtained by applying the 
Blackwell visual performance data to the L-M 
meter readings agree very well in most cases with 
those determined directly by the VTE. The dif- 
ferences which occur can be explained by inherent 
characteristics and limitations of the two instru- 
ments. 

Two important limitations of the VTE system 
are the relatively small (two-degree) monocular 
viewing field and the necessity for using the aver- 
age brightness of the task when making measure- 
ments and when determining recommended foot- 
candles from the data. Unusually high recom- 
mended footeandles for some tasks may result. 

Evaluations made with the L-M meter may be 
affected by a bright light source in the field sur- 
rounding the task. The veiling brightness of the 
wedge may lower the visibility readings below 


what they should be. However, proper shielding 


Philip F. O'Brien 


Lighting Calculations for 
Thirty-five Thousand Rooms 


i IBM 709 digital computer was em- 


ployed to prepare a comprehensive table of quan- 


tities which specify the illumination and luminous 
emittance distributions in 35,000 rooms character- 
ized by different geometries and rerlectance dis- 
tributions. Included with this paper is an abstract 
of this table describing the lighting distributions 
in 160 rooms which represent a realistic range of 
reflectances and room geometries, 

Caleulations representative of a broad range of 
room characteristics suggest that rooms with ex- 
treme differences in proportion (e.g. a square room 
and an infinitely long hallway) but with equal 
domance* display transfer ratios which generally 
are not different by more than ten per cent. 


*Domance refers to room proportions and has also been designated 
the index of room proportion or room coefficient 


SEPTEMBER 1959 


of the instrument, as is recommended for its use, 
will usually guard against such effects. 

While the two measurement systems each has 
its limitations, both are valuable for evaluating 
the visibility of visual tasks, the VTE as a precise 
laboratory instrument and the L-M meter as a 
practical portable instrument. Observations made 
with, the L-M meter can be easily converted to 
values of contrast | corresponding to those obtained 
with the VTE) and use made of visual performance 


data for determining recommended footcandles 


1 Luckiesh, Matthew and Moss, F. K “Visibility—lIts Measure 
ment and Significance in Seeing Journal of the Franklin Inetitute, 
Vol, 220, p. 43 (1935) 
2. Luckiesh, Matthew, Guth, S. K. and Eastman, A. A “A New 
Seale of Relative Footcandles for the Luckiesh-Moss Visibility 
Meter,” ILLUMINATING ENGINEERING, Vol. XVL, No. 4 (April 1950) 
Blackwell, H. Richard Development and Use of a Quantitative 
Method for Specification of Interior Lighting Levels on the Basis 
of Performance Data ILLUMINATING ENGINEERING, Vol. LIV, 
No. 6, p. 317 (June 1959 
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TABLE I — Exact and Approximate Distributions of 
Light in an Infinitely Long Hallway. 


1.0; Room Height = 2.0; Room Width = 1.0. 
ps pr 0.8; ps = 0.5, Ceiling Lighting; 
Ss Relative Distance from Ceiling. 


Three- 
Surface Per Per 
Approxi- Cent First Cent 


Exact mation Error Iteration Error 
0.845 0.765 0.809 4 


0.762 


5 ; 
0.694 8.9 0.738 3.2 
0.685 3 7 0.669 23 
0.621 582 i 0.607 2.3 
0.564 5 0.551 2.3 
0.510 1 
0.470 1 
0 in of 
0.414 +005 


-0 


~~ e  e 
~BDAAARARAAARARADADAY 


Luminous emittance ratios computed by a three 
surface representation of symmetrical rooms may 
be employed to predict accurately the detailed 
illumination distributions within rooms. For ex- 
ample, the exact and approximate distributions in 
an infinitely long hallway are shown in Table I to 
agree within about ten per cent for a first approxi- 
mation and, after one iterative computation, the 
errors are generally less than one per cent. 

A method for the transformation of three-dimen- 
sional to two-dimensional problems is suggested to 
reduce the labor of computing detailed illumina- 
tion and luminous emittance distributions. 

(Abstract of TIES Conference Paper No, 23.) 
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The Use of 
Polarized Light for General Illumination 


| HE PURPOSE of this paper is to explore the 


use of polarized light under actual working condi- 


Tons, by means of a comparison between commer 
‘ially-available, multi-layer, polarizing plastic and 
diffusing plastic 

To aid in the collection of data, two offices were 
constructed, decorated and furnished identically ; 


both were lichted by recessed two by four foot 


units. The only difference between the offices was 
that one room was equipped with the polarizing 
material, the other with the diffusing plastic. Phys 
al arrangements of the office used are shown in 
Fig. 1 

Two positions for the tasks were studied. The 
first had the mirror angle of the nearest unit 
position ‘‘A’’), and the second had no mirror 
angle visible to the task Three 
footeandle levels, 120, 90 and 40 were studied. The 


author attempted to simulate the tasks performed 


position si) ah 


in an office and five tasks. believed to cover both 
extremes. were chosen for study 
Task #1 6th carbon copy made on an electric 


ty pew riter 





Task #2 

Task #3 

Task #4 
zine 

Task #5 


Observations were made with a Cottrell Con 


Pencil writing on ruled paper 
Text from a daily newspaper 
Page from National Geographic maga- 


Page from city telephone directory. 


trast-Brightness Threshold Meter, modified with a 
2-mm aperture for the right eye and clear con- 
figurated plastic between the left eve and the task 
The plastic allowed the author to try both monoeu- 
lar and binocular vision when viewing the tasks 
This instrument is of the visual extinction type 
and subject to the pecularities of this type of in- 
strument. In order to get readings that were with 
in reasonable limits, it was necessary to take some 
3000 observations. 

The Cottrell Meter provides a factor of contrast 


Figure 1. General view of office showing arrangements 
and lighting. 
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sensitivity which is a measure of visibility. ‘Ine 
results are tabulated as the per cent difference of 
these factors, comparing the room having the dif- 
fusers to the one having the polarizing material. 
The plus signs indicate improvement, the negative 
signs, a detrimental effect. 

In most cases an improvement is noted. How 
ever, there are some conditions of task and lighting 
which produce riegative results. Task #2 at posi- 
tion ‘‘A’’ with 120 footcandles has been consis 
tently negative in all tests. Other negative values 
are a summation of some negative and some posi- 
tive results. The conclusion, while not clearly de- 
fined, is that there are some benefits from polarizing 
Different type 
of instrumentation would be quite helpful as the 


light under the conditions of test 


range of readings with present instrumentation 


points up the inability to duplicate specific readings. 


TABLE I—Per Cent Difference in Contrast Sensitivity. 


Position "A" Position'"B" 


120 Footcandles 


90 Footcandles 


HH tt 44 


Ot @ C2 oS 


40 Footcandles 


" @ Go bo 


te ttt te Ht 


(Abstract of 1.E.S. Conference Paper No. 


(Just prior to press time, this paper was withdrawn from the Conference program 


Applications of the 
Quartz Lighting Lamp 


Sa QUARTZ lighting lamp has unusual 


physical and functional features which permit the 


design of reflectors and luminaires never before 
practicable with a general purpose light source. 
The characteristics of this new filament lamp 
which affect applications are: (1) high wattage in 
small volume bulbs, (2) high efficacy with prac- 
tically no reduction in light output throughout life, 
3) efficient operation on high-volt as well as on 
standard 120-volt circuits, (4) increased life with- 
out the usual accompanying sacrifice in filament 
temperature and efficacy 

The 500-watt 120-volt lamp is in a T3 bulb about 
five inches long. Its mean efficacy through its 2000- 
hour life is 21 lumens per watt. The 1500-watt 277- 
volt lamp is also in a T3 bulb and is about 10 inches 
long. Its life is also 2000 hours and its mean efficacy 
is 22 lumens per watt. 

The lamp’s small bulb diameter makes possible 
the use of small size reflectors possessing a high de- 
gree of optical control. For example, the 500-watt 
developmental parabolic trough reflector shown in 
Fig. 1 can produce a fan-shaped beam of light only 


AuTHoRS: General Electric Co., Cleveland, Ohic 
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six degrees across its narrowest dimension. In the 
plane of the lamp the beam has a broad distribu- 
tion. Lighting for building fronts, sports fields, 
airport runways and show windows are a few ex- 
amples where such a beam shape has advantages 

The quartz lighting lamp has a few limitations 
which must be considered in designing and apply- 
ing equipment. The lamp must be operated within 
about four degrees of horizontal in order that the 
iodine will not separate out to the low end of the 
lamp. The molybdenum lead-in wire must be kept 
below 350C, 
denum wire oxidizes rapidly. The bulb wall tem- 


Above this temperature the molyb- 


perature must be kept above 250C, otherwise the 


iodine cycle will not operate. The present lamps 


Applications 








must be individually fused to protect against the 
lamp rupturing due to arcing at the end of life 
This is not a new condition as it is common practice 
to fuse, internally, all gas filled lamps of the higher 
wattages. Care should be taken that combustible 
materials do not come in contact with the lamp, as 
the 500-600C bulb wall temperature is above th: 
kindling point of many common items 

The first application of a quartz lighting lamp 
was in connection with wing tip lighting on jet 
airplanes. However, three unusual lighting instal 
lations are currently under test using quartz light 
ing lamps. These involve airport runway flood- 
lighting, shown in Fig. 2, airport runway-taxiway 
marker lights and an oxygen regenerative cell for 
submarine and space travel use 

It is difficult to predict at this time whether the 
quartz lighting lamp will be more widely used in 


special applications or in the general lighting of 


Applications 


Figure 1. Developmental parabolic 


trough reflector with parabolic end 
plates. 


large area industrial installations. A possible in- 


dustrial application for the 1500-watt 277-volt 
quartz lighting lamp is on traveling cranes where 
the available voltages are commonly in the higher 
voltage ranges. Exploratory cost analysis indicates 
an initial cost for a 1500-watt quartz lighting lamp 
industrial lighting installation susbtantially lower 
than any other common system. This is primarily 
due to the lamp’s high mean efficacy, its ability to 
operate efficiently on 277 volts and an assumption 
that a luminaire for its use would be relatively high 


in utilization and moderately low in cost 


The quartz lighting lamp gives the engineer, de- 


signer, and user a new, unique and useful light 
source. Because of its small size and high main- 
tained output it promises to provide better solu- 
tions to many of the lighting problems of today 
and tomorrow. 

(Abstract of I.E.S. Conference Paper No. 33.) 


Figure 2. Developmental runway light- 

ing system using a 200-watt T-4 6.6- 

ampere quartz lighting lamp in a fix- 
ture as shown in insert. 
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Proposed Method of Measuring the 


Hiding Power of Light Shielding Materials 


| nee the terms Hiding Power 


and Obscuring Power have been used for many 
years, especially with the advent of the fluorescent 
lamp, there is no generally accepted definition of 
them. It is proposed that the 
Power be used and be defined as: ‘‘ 


term 
The effective- 
ness of a shielding material in obscuring the outline 


Obscuring 


of a light sourece.’’ The relation between the maxi- 
mum and minimum brightnesses of a shielding me- 


The effective- 


light source is 


dium does not necessarily show this. 
ness of a device obseuring the 
actually dependent on the maximum gradient of 
brightness across the device, or the fastest rate at 
which the brightness changes across any device. 

In research studies anticipated on the subject of 
reflected glare, uniformity of brightness of a shield- 
ing material in a luminaire should be considered as 
one variable. To make this characteristic a useful 
tool, it is proposed that the Obscuring Power Fac- 
tor (OPF 
rial in obscuring the 


expressing the effectiveness of a mate- 


light source be defined as 
‘The ratio of the maximum gradient of brightness 
of a material shielding the same light source.’’ Al 
though all data taken were based on a fluorescent 
lamp as a source, the relation would be the same 
with any other type of source. Various other char 
acteristics used today to compare light shielding 
materials have been defined and discussed in the 
paper to point out that obscuring power cannot tell 
the whole story of the effectiveness of a material as 
a lighting product. 

To magnify the gradient of brightness of a ma 
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Figure 1. Schematic diagram of laboratory 


for measuring brightness gradients. 
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terial, a fluorescent lamp with a matte black back- 
ground was used as the test source. Twenty-three 
materials were tested with the brightness meter 
normal to the sample. Eight representative samples 
were chosen from these and additional tests made 
with the same light source, but with the brightness 


meter 30 degrees from normal to the surface and 
with light centers 134 and 2%4 inches behind the 
The whole series was then repeated with 
Results at 0 and 30 


show the test materials in the 


material. 
a white enamel background. 


degrees incidence 
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-30- 
GLAS BPLARTIC IGLASS-PLASTIC DIFFUSER 

FLUTED GLASS (FROSTED) 
-20- 
FLUTE 


PRISMATIC GLASS 
WITH SLIGHT DIFFUSION 


- IS-4PRISMATIC GLASS WITH 
SLIGHT DIFFUSION 


: PRISMATIC GLASS 
LUTED GLASS 








PRISMATIC GLASS 





INCIDENCE 


30° INCIDENCE 


FLUTED GLASSPFL5- 
EXPANDED LOUVER 


NORMAL 











L tp JEXPANDED LOUVER 
BARE LAMP 





Figure 2. OPF scale showing relation of eight light- 
shielding materials at 0 and 30 degrees incidence. 
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Figure 3. Photo of fluorescent lamp 
with flat black background, demon- 
strating appearance of OPF’s from 
Fig. 2, with 0 degree incidence. Left to 
right: expanded louver material, bare 
lamp, fluted glass, prismatic glass, 
prismatic glass with slight diffusion, 
glass-plastic diffuser, fluted = glass 
(frosted), light solid opal, cased opal. 


Figure 4. Same as Fig. 3, but with 
30 degrees incidence. 


same general order of OPF, with some variation 
in the span between individual samples. It is ex- 
pected that some particular angle of incidence in 
the reflected glare zone (0-45 degrees) may be of 
more significance than others in the study of re 
flected glare. Until that angle might be established, 
it is proposed that normal incidence be standard, 
with a matte black test luminaire background, and 
with the light center at 2%4 inches behind the shield 


ing material 


Test data were accumulated with the equipment 
shown in Fig. 1. The X-Y plotter plots the location 
of the brightness meter with respect to the light 
source location on one scale, and the brightness in 
candles per square inch on the other scale, simul- 
taneously. Fig. 2 shows the relation of the eight 
test materials according to their OPF., at 0 and 30 
Figs. 3 and 4 show 
graphically the data in Fig. 2. 

(Abstract of I.E.S. Conference Paper No. 31.) 


degrees incidence. photo- 


Integrated Lighting-Air Conditioning Systems 


. RRENT lighting recommendations for 


ommercial and industrial buildings have reached 


a point where the lighting load may have consider 
able influence on thermal design considerations 
Continuing trends toward higher levels of illumi 
nation, as well as increased use of wall and accent 
lighting, have introduced additional human com 
fort and conomic factors, due to the heat intro 
duced by the lighting system 

Many 
and industrial areas testify that 100, 200, and 400 


current examples of lighting in commercial 


footcandles are often desirable and economical to 


provide, notwithstanding the cost of supplying 


these levels with the necessary cooling. However, 
techniques which combine certain aspects of air 
conditioning and lighting indicate the possibility 
of substantial reductions in over-all costs 

All eleetrie light sources generate heat in addi 
tion to the primary purpose of producing light 


Fig. 1 shows the dissipation of watts from a fluores 
Cleveland, Ohio 


ipplications 


J. E. Flynn W. S. Fisher 


cent lamp and a fluorescent lamp-luminaire com- 
bination, all of the wattage eventually becoming 
heat energy. Heat build-up in the luminaire may 
become substantial with the convection-conduction 
heat and ballast load initially trapped in the unit 
and part of the radiant energy absorbed by the 
luminaire surfaces. Much of this heat can be re- 
moved from the luminaire by cooling. If the 
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FLUORESCENT LAMP] affects room comfort. For room cooling, this air 
"DISTRIBUTION OF LIGHTING WATTS may be moved directly to the outside and replaced 
(for bare lamp) by new, cooler air, or when the exhaust temperature 

convection , —v 
conduction is lower than the outdoor air, it may be recirculated 

41% through the cooling system. 

; Air circulation in cold weather may be through 
the system in a similar manner, where it picks up 
heat and then is returned to the occupied part of 
the room to reinforce (or even replace) the heating 
system. 

A full-scale integrated lighting-air conditioning 
FLUORESCENT _ LAMP - FIXTURE COMBINATION] etfierency installation at Nela Park has been tested and ap- 


ENERGY (heat)INITIALLY ENERGY Cheat INITIALLY praised. The system employs 1500 ma lamps of 
CONFINED IN LUMINAIRE ENTERING OCCUPIED SPACE 


16% 4% 


non-circular cross-section in ventilated luminaires. 
~ When four cfm of air per each 100 luminaire watts 
Convection 
conduction 
(trapped) 


is exhausted through the lighting units about 40 

per cent of the total lighting heat is removed. This 

air may be that which is normally exhausted to 

iat __ /O the outside and replaced by fresh air in typical 
| air conditioning practice. In office buildings the 

air available for exhaust is often more than enough 

to remove 40 per cent of the heat from a 100-foot- 

candle installation employing luminaires similar 


Figure 1. Energy output for a 40-watt fluorescent lamp to those tested 


plus five watts ballast loss. Ventilation and cooling systems integral with 

the lighting design offer a number of potential 

advantages: 

luminaire heat is removed to the outside before it (1) A substantial heat reduction in rooms, im- 

enters the occupied space, substantial reductions proving occupant comfort and reducing air condi- 

in air conditioning tonnage and air handling can tioning tonnage and quantity of air needed for 

be realized. In addition, room comfort will be cooling. 

better since less heat enters the space. Lamp and 2) Application of lighting as a heating system. 

ballast operating conditions will also be improved. 3) Provision for luminaire ambients more favor- 
Fig. 2 indicates proposals for control of lighting able for efficient operation of fluorescent lamps and 

heat. Some of the room air is exhausted through ballasts. 

the luminaires which carry the heat away before it (Abstract of I.E.S. Conference Paper No. 4.) 
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Figure 2. Schematic diagram of a method 





for controlling luminaire heat. Air is 
usually exhausted to outside on cooling 
cycle, recirculated on heating cycle. Other 
variations are indicated. [HEATING CYCLE | 
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Designing Low Brightness Luminaires 
For Higher Lighting Levels 


es rREND toward higher lighting levels 


has steadily increased through the years. The new 
IES recommended levels of illumination include 
general lighting levels up to 300 footeandles, and 
levels of 500 footeandles or more are already in 
actual use. As lighting levels continue to increase, 
the problem of luminaire brightness control be- 
comes more acute. Therefore, it is appropriate to 
develop new and improved methods of controlling 
luminaire brightness so that lighting users can 
obtain the benefits of these higher levels with good 
visual comfort 

It is the purpose of this paper to analyze one 
method of brightness control that has proved to 
be a satisfactory answer for higher lighting levels 
and for use with higher brightness light sources 
This method makes use of a specular wedge louver 
with parabolic curved sides 

This parabolic shaped louver has two unique 
advantages 1) it permits complete brightness 
control in the shielded zone regardless of the size 
or brightness of the light source; and (2) it pro 
vides brightness control equivalent to black or dark 
gray louvers but at a much higher efficiency 

These 


advantages are obtained by utilizing the 


LIGHT SOUR 


‘ 


Figure 1. The pattern of light reflectances shown for 
several light rays originating above the louver. All light 
from the light source that strikes the louvers is reflected 
at an angle equal to or greater than the shielding angle. 
Thus, louver brightness in the shielded zone is inde- 


pendent of the size or brightness of the light source. 
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in Fig. 1. In this 


illustration adjacent louver blades are shown. Line 


design technique illustrated 


AD is a parabolic curve with the focus located at 
point B and the axis parallel to line AC. Line BC 
is also a parabolic curve but with the focus at 
point A and with the axis parallel to line BD. The 
axes for both parabolas form an angle with hori- 
zontal line CD equal to the shielding angle, which 
in this example is 45 degrees. 

[It can be seen that all light from the light source 
reflected by the parabolic louver sides is emitted at 
greater than the shielding 


an angle equal to or 


Figure 2. In this office the low brightness of the specu- 

lar wedge grid is a striking contrast to that of the four 

louver grids which it surrounds. From left to right: 

white enamelled steel, semi-diffuse aluminum, gray 

enamelled steel and white translucent plastic. All louvers 
have 45- by 45-degree shielding. 
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TABLE I—Design Data—Large Area Luminaires. 


Luminaire Type* 


Efficiency 
(Per Cent of 
Bare Lamp) 


Diffuse Plastic Grid, %” Cell 52 
White Enamel Grid, %” Cell 43 
40% Gray Enamel Grid, %” Cell 25 
Semi-Diffuse Aluminum Grid, 4%” Cell 58 
Specular Wedge Grid, 2” Cell 43 


85% 


Tested in a two 
Based on 500 footcandles average maintained in service 


angle. Thus, louver brightness in the shielded zone 
is not dependent upon light source brightness. How- 
ever, it does depend upon room surface bright- 
nesses. 

To obtain quantitative values of brightness and 
of lighting efficiency, actual louvers utilizing the 
parabolic wedge principle were designed and built. 
These louvering devices were given complete pho- 


Performance Characteristics of 
Combination Air Diffusing Troffers 


A RAPIDLY advancing architectural trend 


toward greater freedom in planning has 


introduced the self-sufficient planning module, any 


space 


may be combined to provide 


multiple of which 
a complete luminous, thermal and acoustical envi- 
This 


move, together with a growing multi-use of prefab- 


ronment within a resulting space expansion. 


ricated materials, as dictated by flexibility require- 
ments, has resulted in the integration of lighting 
and air handling functions within a single flush- 
mounted element in the center of each module. In 
terest in combination diffusers has been further 
stimulated by the resulting esthetic refinement in 
the appearance of ceilings and components 

Light and air diffusing performance characteris 
ties of combination units hold many aspects which 
are of mutual interest to both professions. Two 
diffuser types have been selected to illustrate in- 
tegral air chamber (Fig. 1) and separate air cham 
Fig. 2 


interchangeably as a supply outlet for conditioned 


ber designs, each of which may function 


Day-Brite Lighting, Ine St. Louis, Mo. and Barber 


Rockford, Ill 


AUTHORS 


Colman Co respectivel 
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by four-foot panel with cavity efficiency of 85 per cent 


Average** 
Luminaire Brightness 


Coefficient of Utilization 
Room Ratio — 2.0 (E) 
70, 50, 10 


Angle from Nadir 
50, 30, 10 50 60 70 


600 540 
16 33 590 450 150 
22 370 230 
49 5 790 600 480 
40 ao 60 60 


45 700 


250 


45- by 45-degree shielding for each type 


tometric tests and compared to various other types 
of brightness control media. 

The data obtained indicate that, of the systems 
tested, the only ones that combine good lighting 
efficiency and low luminaire brightness are those 
utilizing the parabolic wedge louver design. 


(Abstract of I.E.S. Conference Paper No. 2.) 
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air or return outlet to exhaust room air. Investiga 
tions include the following: 

Diffuser Selection Data for each type are estab 
lished through comprehensive tests which include 
temperature and velocity traverses in spaces simu 
lating actual conditions. Operating capacities are 
related to design conditions to assure diffuser per 
formance within limits of comfort standards for 
air distribution equipment 

Pressure Level Data show the 


resistance of the diffuser to air flow and NC ratings 


Drop and Noise 
developed from octave band analyses 
Relative Light Output as a variable of air tem 


perature and velocity is compared for integral and 
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Figure | (left). Half sections of a louvered diffuser showing air flow through an integral air chamber. 
Figure 2 (right). Half sections of an enclosed diffuser showing air flow through a separate air chamber. 


separate air chamber diffusers throughout various 
operating ranges 

Ballast Temperature Characteristics are analyzed 
during cooling and heating cycles of operation, in- 


cluding upper limit safeguards, to assure that al- 


Application Possibilities of 


lowable operating temperatures are not exceeded in 
the event of malfunction of the warm air distribu- 


tion system. 


(Abstract of I.E.S. Conference Paper No. 1.) 


Wide Range Dimming of Fluorescent Lamps 


De of the 40-watt T-12 fluores- 


cent lamp has been practiced on a commercial basis 


for about ten years with varying degrees of success 
The common types of commercial dimmers had a 
dimming ratio of 100 to 1 with flicker often pres- 
ent in the lower ranges. Developments of the past 
two years have changed this picture. The require- 
ment for dimming of lamps other than the F40T12 
Dimming ranges 
Devel 


opment programs have fulfilled these requirements 


arose in the aircraft industry 


greater than 100 to 1 were found necessary 


The present generation of turbine-powered air 
eraft with their primary power system of 115/200 
volts, 400 cyeles present the first practical oppor 
Limited 


numbers of fluorescent lamps have been used in air 


tunity to use fluorescent lamps in aircraft 


raft of past years but the direct current primary 
power system required the use of rotary inverters 
to develop the a-e required for practical operation 
of fluorescent lamps. The weight and efficiency pen 


alties of the inverters made the broad use of fluo 


Day-Ray Products, In South Pasadena, Calif. and 


f California, Los Angeles, Calif respectively 


ipplications 


Philip E. Massie Allen B. Rosenstein 


rescent lamps impractical. With the advent of the 
primary a-c systems, it is possible for aircraft to 
utilize the advantages of fluorescent lighting. Some 
form of light variation was found necessary. The 
first consideration was in the cockpit where the 
high altitude lighting environment required high 
light levels. Operation at other altitudes required 
that the pilot be able to vary the light level. Pas- 
senger cabins are lighted by dimming systems to 
assist in the crowd handling problem of aircraft 
operation. Single- and two-level fluorescent lighting 
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are used on the aircraft for specific lighting tasks. 
With space in aircraft at a critical premium, the 
T-5 fluorescent lamp was selected. To meet the high 
vibration environment and to permit dimming, 
rapid-start T-5 lamps were developed by two lamp 
manufacturers. This permitted elimination of the 
starter, always a maintenance problem in aircraft. 
The requirements for variation of light level had 
not been determined prior to the aircraft applica- 
tion. A measure of dimming range can be deter- 
mined by comparing two recommended lighting 
levels. Consider the theatre during the picture with 
a level of 0.1 footeandle and a terminal ticket 
counter with a level of 100 footeandles. This con- 
stitutes a range of 1000 to 1. S ‘uations similar to 
each of these will exist in the aircraft. Early 
‘guestimates’’ of dimming range were far short of 
required ranges. The non-linear response of the 
eve was not considered. The eve responds to orders 
of magnitude in light variation. This makes the 
eye response roughly logarithmic. Thus, a dimming 
system must be considered on the basis of orders 
of magnitude. Present aircraft dimming systems 
are working in the fourth order with experimen- 
tal units well into the fifth order of magnitude 
Fluorescent dimming systems can be divided into 
two classes: voltage control and current control. 
30th types of control are in use in commercial sys- 
tems, the thyratron system showing a method of 
current control. In the aircraft lighting system, 
the use of the T-5 lamp presents severe problems in 
flicker elimination. It has been shown that flicker 
is a function of lamp incremental impedance and 


the T-5 lamp has the highest incremental im- 


A Constant Wattage Ballast 
For Two or More Mercury Lamps 


4 E ALL KNOW the significance of light. 


New and improved lighting methods are as impor- 
tant to super-highways, shopping centers and serv- 
ice stations as are longer and wider runways for 
the new jets. A constant wattage ballast that will 
operate two, three, four or any other number of 
lamps, each lamp operating independently, will 
undoubtedly play an important role in the lighting 
industry. 

One simple way to get independent operation of 
all lamps is to use an individual ballast for each 


lamp. However, a two-lamp ballast, usually can 
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pedance of any lamp tested. Although both voltage 
and current control dimming systems are in use in 
aircraft, the series saturable reactor current con- 
trol system provides several advantages. This sys- 
tem can match the high impedance of the T-5 lamp 
with the use of excessive voltage levels. It provides 
the ability to operate large systems from small con- 
trols, due to the power gain of the ballast. The 
weight of this system is competitive with inecan 
descent installations. Power and maintenance costs 
are much reduced. 

This type of ballast has been designed for opera 
tion of lamps up to 800 mils and on 60 and 400 
cycles. Investigations are in progress on 1600-eycle 
systems for use in manned orbital vehicles. 

Dimmable fluorescent lamp circuits are applica- 
ble in most locations where incandescent circuits 
are now used. Theatre, auditorium and church 
lighting are examples. There are other possibilities 
for dimming circuits: restaurants, stores, factory 
and office work areas and homes. This technique 
provides the ability to reduce the light level with- 
out seriously altering the distribution. This can be 
used in the home where an area must serve more 
than one function —a living room which may be 
work area at one time and used for relaxed activi 
ties at other times. 

With the wide range dimming of fluorescent 
lamps now practical, the advantages of fluorescent 
lamps can be extended to most dimming situations 
The power gain of the new ballasts will permit the 
control of large lighting systems from single con- 
trols. 

(Abstract of I.E.S. Conference Paper No. 34.) 


be made smaller and more economically than two 
single-lamp ballasts. Besides the initial savings in 
size, weight and production costs, the contractor is 
also saved installation costs. He has only one input 


or primary circuit to install and uses less space. 


Applications 
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Cireuit diagram for two-lamp constant-watt- 
isolated, high-reactance type. 
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age ballast, non-isolated, reactor type. 


Comparisons of conventional ballasts to constant 
wattage ballasts show that in a conventional ballast 


there is a total variation in watts to the lamp 


between maximum and minimum of 


o 


from 13 per 
eent to type of 
Now 


voltage 


depending on the 
Fig. 4 


line 


per cent, 


conventional ballast used. (See in a 


constant wattage ballast, for a varia 
tion of plus or minus 13 per cent or a total variation 
of 26 per cent, the wattage to the lamp is normally 
total 
four 


held to plus or minus two per cent or a 


For this total 
contractor 


variation of four per cent 


in wattage, the has no 


See Fig. 5 


per cent change 


taps to select In most applications 


there is no worry about the voltage drop from one 


All lamps will burn 


end of a long run to another 


with the same brilliance within the tolerance of 


lamp or ballast manufacturing 
wattage has been ap 


Most 


as manufactured today, use 


The principle of constant 


plied to two-lamp circuitry two-lamp con 


stant wattage ballasts, 


a circuit which places the two lamps in series with 
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Figure 3. Typical current-voltage diagram showing op- 
erating range of secondary current (lamp current) and 


secondary voltage for constant-wattage circuits. 
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PERCENT LINE VOLTS 


4. Graphical representation of lamp wattage 
line voltage for typical 


Figure 
regulation with variation in 


mercury lamp ballasts. 


each other. This means that if one lamp fails or is 
extinguished for any reason the other lamp will go 
out also. The purpose of this paper is to discuss 
a constant wattage ballast which does not have this 
unfavorable feature. A ballast construction using 
the cireuit in either Fig. 
stant wattage operation to two or more lamps with 
the added feature that if any lamp goes out the 


1 or Fig. 2 can give con- 


others remain lit. 
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Figure 5. Typical regulation curve of a two-lamp lag- 
lag ballast with primary taps, compared to a two-lamp 
constant-wattage ballast without taps. 
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A Versatile Lighting System 
For Highway Tunnels 


- PAPER describes the development 


of a continuous line, fluorescent tunnel lighting 
system which it is believed will satisfy, with little 
compromise, the requirements of proper tunnel 
lighting as determined by studies outlined pre- 
viously.' These requirements include daytime low- 
er wall brightness of 30 to 60 footlamberts in the 
300-foot lone 5 to 10 fL in the 
‘*central zone’’ and nighttime lower wall brightness 


‘“‘entrance zone,’”’ 


of one-half to one footlambert. It should be noted 
that the brightness values given above indicate that 


AUTHORS: State of California, Division of Highways, San Francisco 
Calif 


Figure 1. Curve showing cylindrical luminous intensity 
(I.) in lumens/radian-foot at center of ten or more 


three-lamp units. 
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a day to night dimming ratio of up to 60:1 may 
be required, preferably without interruption of the 
eontinuous line of light. 

Other design objectives are as follows: 

(1) Special light control characteristics to pro- 
vide relatively uniform wall and ceiling brightness. 

(2) Lamps shielded from drivers’ view. 

(3) Dust and spray-tight luminaire construction 
without sacrificing ease of relamping. 

(4) One piece plastic cover to be easily remov- 
able for thorough cleaning and not requiring a 
metal frame or other hardware attachment. 

(5) Branch circuit or feeder wireway within 
luminaire shell to eliminate expense of separate 
wireway (or conduit with outlet boxes) and to 
facilitate installation in existing tunnels. 

(6) High-voltage branch circuits to eliminate 
auto-transformers in ballasts and reduce line losses. 

(7) Easily accessible, high quality, unity power 
factor ballasts. 

(8) Heat ‘‘sink’’ ballast mounting. 

(9) Free air circulation behind luminaire shell 
to cool ballast and reduce air temperature in the 
luminaire. 

(10) Highest 
struction to reduce maintenance expenses to a 


quality, corrosion-resistant con- 


minimum. 
Fig. 1 shows the light distribution of a long line 
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Figure 2a. Cross-section of luminaire. Dashed lamps 

and reflectors are part of entrance luminaires only. 

Lamps are 96T12 cool white extra high-output, operated 

at 1400 ma in entrance zone during daytime; 600 ma in 

central zone, daytime; lower lamp only at 60 ma 
throughout, at night. 


wer (Orch may be 
eleosed fe faciiitete 
over remeovel or 

goste’ replacement 


ross chonnels of 

fiature sornts corry 
gostets for sealing 
ends of cover 


Figure 2b. Illustration of hinging of cover and operation 
of latches. 
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of entrance luminaires during the day. The shape 
of the curve is essentially the same for night opera- 
tion and for single-lamp luminaires during the day, 
although the light intensity values will, naturally, 
be lower. 

The cross-section and mechanical operating fea- 
tures of the luminaires are shown in Figs. 2a, 2b 
and 2c. As may be noted in Fig. 2c, the lamp 


assembly can be swung down quickly into the 


plastic cover for access to the ballast and wireway 
For further ease of maintenance, the cover may 
quickly be removed for cleaning. Neither of these 
operations requires the use of tools. The luminaire 
is also adaptable to center mounting in tunnels 
with high ceilings and will provide even better 
uniformity of wall brightness in these cases, than 
when mounted as shown in Fig. 3. 

It is very difficult to imagine the quantity of dirt 
which can accumulate in a tunnel in a short time 
Conditions are far more difficult than for ordinary 
street lighting luminaires. Conventional methods 
of sealing tunnel lighting luminaires are not suit- 
able; that is, any method which relies entirely on 
squeezing a long gasket between a cover frame and 
a housing flange ordinarily develops small gaps in 
the seal through which dust and water may enter 
To prevent the entry of water into the luminaire 


Slotted mounting ho/es 
” ballast chassis 
eliminate need for 
removing outs when 
replacing bollast 


Lomp assembly swings 
sate cover, giving free 
occess fo bollast 


\. 


Figure 2c. Lamp assembly swung into open cover for 


access to ballasts. 
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when the tunnel is being cleaned by a high pressure 
spray, a double-gasketed and baffled method of 


sealing a long luminaire is preferred (see Fig. 2 


In this design, the spray of water is deflected from 
the main gasket by the continuous channel latch 
and cannot enter the luminaire. Any water which 
by-passes the channel latch loses its force and 
drains out the end of the latch. This latch is oper- 
ated by three trunk latch type operators which 
automatically apply the correct sealing force to 
the gaskets. 

Special 480-volt, 60-cycle ballasts are required to 
obtain many of the advantages ordinarily claimed 
for high frequency ballasts (such as low losses and 
and 


the elimination of auto-transformers), 


ticularly to obtain the dimming feature mentioned 


par- 
earlier. A relay has been incorporated into each 
ballast to switch lamps to the night inductor with- 
out interrupting cathode filament current. In 
entrance zone luminaires, this relay also switches 
off the upper lamps during night operation, al- 
though the cathode filaments continue to operate. 
The inductors have been designed for low losses, 
minimum distortion of lamp current wave shape 
and long service life. The heater transformer pro- 
vides the proper cathode filament voltage at all 
times. 

It is believed that this newly-developed tunnel 
lighting system will provide, economically, a degree 
of driver visibility, particularly during the day- 
light hours, which has not previously been achieved, 


Evaluation of Methods for 


Localized Cooling of Fluorescent Lamps 
In Outdoor Luminaires 


‘4 HILE IT Is a well known fact that 


fluorescent lamps vary in light output as a function 
of ambient temperature, many engineers are ‘‘in 
the dark’’ to to why, how much, and what can 
be done about it. While this paper does not have 
final and complete answers to all of the above 
questions, it does ‘‘cast some light’’ on the subject 

The paper discusses the causes of light output 
variation as a function of ambient temperature, 
indicates the meaning of the curves of such varia- 
tion published by lamp manufacturers for bare 
lamp operation, and indicates the radical departure 
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Figure 3. Typical cross-section of tube showing luminaire 
orientation, shielding and light control. 


and at the same time, avoid the pitfall of excessive 
night lighting and power consumption. 


1. Trosper, G. A., Skootsky, H. and Brass, J. R A New Approach 
to Highway Tunnel Lighting,” ILLUMINATING ENGINEERING, Vol 
LIT, No. 3, pp. 137-149 (March 1957) 


(Abstract of I.E.S. Conference Paper No. 26.) 


from those curves when lamps are enclosed in out- 


door lighting or floodlighting luminaires 


(Fig. 1). Since change in light output as a function 


street 


of ambient temperature is most pronounced for 
highly loaded lamps (1500 ma) the paper deals 
chiefly with those lamps. 


Data in this paper establish conclusively that by 
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cooling all or part of the fluorescent lamp, the light 
yutput vs ambient temperature for lamps enclosed 
in a luminaire can be altered quite drastically. Four 
basic methods of cooling the lamps are examined 
and data presented as to advantages and disadvan- 
tages of each. These methods include: (1) general 
cireulation of air within the luminaire; (2) local- 
ized stream of cool air on one part of the lamp; 
}) conduction cooling of a localized spot on the 
lamp; and (4) cooling by thermo-electric refrigera 
tion of a localized spot on the lamp 

From the data in this paper, it is believed that 
both design and application engineers will be better 
able to understand the theory, problems and pos 
sible solutions. From this base further advance- 
ment in the art will undoubtedly lead to better 
choice of equipment, better design of lamps and 
luminaires, and more positive control of the light 
output of luminaires, regardless of the ambient 
temperature conditions under which they are oper 


ated 


Adaptation on Runway and Turnpike 


[.. ENGINEERING of outdoor lighting has 


venerally neglected the state of adaptation of the 


llowever. sinee outdoor fields of view are 
highly 


have litth 


non-uniform, improvement in vision may 
to do with quantity of light. Greater 
and more economical improvement in vision can 
often be obtained by controlling the light from a 
small number of lamps rather than by employing 
many powerful lamps with little or no control of 
the light distribution 
rhe effect of non-uniformity in the field of view 
is studied by specifying the state of adaptation of 
the eye. The visual significance of varying quantity 
and quality of light is analyzed by the use of the 
delos method developed by Moon and Spencer, ! 
ind the method is extended to vision in fog and to 
ent case. Because the problem is essen 
teady-state one, the simplest of the appli 
is to low-mounted fluorescent lighting of 
a turnpike. The periodic adaptation problem is 


onfronted in the study of high-mounted street 


1, Mass., and University 
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Figure 1. Variation in light output with ambient tem- 

perature for 1500-ma T12 fluorescent lamps when op- 

erated in free air and when operated in a luminaire of 
the type where no lamp cooling is utilized. 
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lighting. Runway lighting problems are more diffi- 


cult because they involve a transient state of 


adaptation. The effect of approach lights and of 
surface-mounted lights on vision at touchdown is 
also considered. The most important result of the 
analysis of outdoor lighting by the delos method 
is that definite guidance on future improvements 
in design is made possible. 

1. Moon, P. and Spencer, D. E.: “Visual Data Applied to Light 
ing Design,”’ Journal of the Optical Society of America, 34, p. 605 
1944; “The Visual Effect of Non-Uniform Surrounds,” Journal of 


the Optical Society of America, 35, p. 233, 1945; Lighting Design, 
Chapter VIII Addison-Wesley Press, Cambridge Mass 1y45 


(Abstract of 1.E.S. Conference Paper No. 29.) 
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Relative Visual Comfort Evaluations 
Of Roadway Lighting 


Ix TERMS of the number of people affect- 
ed, visual comfort for roadway lighting may have 
even greater importance than visual comfort for 
interior lighting, great though this may be. Prin- 
ciples of visual comfort apply in outdoor situations 
as least equally with indoor visual tasks, and in 
some circumstances may be much more important. 
Seeing comfort as well as visibility is now recog- 
nized by high officials of the U. 8S. Bureau of Public 
Roads as an essential element in the safe use of 
streets and highways.! 

Of particular significance are ratings in terms of 
relative visual comfort (designated discomfort 
glare) and relative visibility resulting from studies 
in other countries, for example, Netherlands, Great 
Britain and West Germany. The urgency of devel- 
oping additional evaluation techniques for rating 
the relative comfort of roadway lighting systems 
has motivated several years of outdoor field testing 
of full-scale lighting systems, using the Guth Eval- 
uator.* 

Fig. 1 shows Evaluator relative visual comfort 
Ratings A and B at two driver-observer positions 


AuTHORS: General Electric Co., Hendersonville, N. ¢ 
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FIELD BRIGHTNESS 
Figure 1. Evaluator relative visual comfort ratings for 
selected driver-observers at Position A and Position B 
on the test roadway are presented for comparison with 
computed ratings.“ These ratings for similar roadway 
lighting systems are of similar magnitude even though 
different BCD methods are involved. Note increase in 
computed relative comfort ratings with the increase in 

Field Brightness. 
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along a representative roadway lighting system. 
For comparison, Fig. 1 also shows computed rela- 
tive visual comfort ratings for a similar roadway 
lighting system. The maximum and minimum com- 
puted ratings pertain to specific driver-observer 
positions with respect to the system luminaires and 
two designated Field Brightness conditions. The 
computation method has been presented*:*:* during 
the past year. 

The visual comfort ratings are relative to the 
motorist-observer brightness sensation which would 
be at BCD, the borderline between comfort and 
discomfort. The Evaluator BCD and the computed 
BCD and the comparison ratios are differentiated 
in the paper. 

The Evaluator ratings were derived from a selec- 
tive analysis of data produced by two years of 
outdoor field testing of a lighting system at Hen- 
dersonville, N. C. The test conditions are shown in 
Fig. 2. The selection of observer data was based 
on a BCD ‘‘ population study’’ involving 50 people, 
conducted in the Photometric Laboratory at Hen- 
dersonville. The laboratory data provide a calibra- 
tion on the observers used in the outdoor full-scale 
Evaluator studies. This exploration of observer 
judgment of BCD sensation was made using a 
five-sided environmental chamber, painted flat 
white on the inside. The BCD evaluations were 
made by means of the Guth Evaluator. Observers 


consisted of an all-white population of 52 


people, 
30 male and 22 female. Their origin represented 
a range of 21 degrees in north latitude; their ages 
range over a span of 40 years. 

Fig. 3 shows the excellent agreement between 
the results of this work as compared with those 
obtained by previous investigations. Correlation 
tests for the relationship of BCD vs latitude of 
birthplace and of BCD vs age both had negative 
results. i 

The Guth Evaluator may be used in outdoor 
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c 
Figure 2. (a) Observer in test automobile with Evalu- 
ator headrest shield in the “down” position for appraisal 
of BCD brightness, B,. (b) Resultant cut-off of lumi- 
naires and observer's field of view. (c) Shield on 
Evaluator headrest rotated upward to expose observer's 
eyes to the combined brightness of the system luminaires. 


(d) Resultant exposure of luminaires in observer's field 


full-scale tests to demonstrate and provide better 
understanding of the fundamentals involved in 
improving the relative visual comfort of roadway 
lehting \ cdriver-observer, sitting in an auto 
mobile, readily adjusts the brightness of the flash 
ing comparison source to observe and readily appre 
iate the fact that the BCD brightness for a road 
way lighting system increases with appreciably 
higher Field Brightness, including the brightness 
The Evaluator demonstrates that 


of the pa ment 
progress involves higher brightness at or near the 
paveme! level with lower brightness up at the 
lun mare 

it provides guidance in making night 
asy and pleasant for drivers, this Evalua 
msidered a valuable development and an 
step toward increasing the nighttime us 


otive transportation facilities 


Roadway Lighting 


d 


of view and Evaluator source at stand-by brightness re- 

flected by mirror. For evaluation of system luminaire 

brightness, B,, upper and lower test conditions are alter- 

nated automatically. Observer adjusts the brightness of 

the comparison source, B,, on the line of sight for an 

impact sensation judged to be equivalent to the combined 
brightness of the luminaires. 


’— GUTH 


GW: 1x 0” 
EXTRAPOLATED 


FAUCETT 


RESULT OF PRESENT 
INVESTIGATION 


W*3.73 x 10 


1.0 


FIELD BRIGHTNESS IN FOOTLAMBERTS 


Figure 3. Results of BCD versus field brightness found 
in the present investigation as compared with the results 
of previous work by Faucett and Guth. 
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An Improved Mercury Lamp Transformer for 
Maximum Regulator Loading on Series Circuits 


M. E. Robertson 


Osis is one of the most important fae- 


tors in street lighting; consequently, any develop- 
ments in the direction of lower cost are of prime 
interest. This paper describes one way of getting 
more out of a constant current regulator by utiliz- 
ing a new design series circuit insulating trans- 
former which allows the usage of more mercury 
lamps per regulator. This is in the direction of 
lower cost lighting. 

An economic comparison of multiple circuits to 


AuTHOR: Jefferson Electric Co., Bellwood, Il 
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series circuits is not within the scope of this paper. 
A short comparison between straight series circuits 
and series circuits using isolating transformers is 
made. The advantages of using isolating trans- 
formers include increased safety, simplified control, 
lower cost luminaires, and the elimination of film 
cutouts and time delay relays. 

The paper discusses the advantages of the cascade 
starting principle and explains how it can be 
utilized to allow heavier constant current regulator 
loadings with conventional large gap transformers. 
Minimum gap and the new optimum gap trans- 
formers are also described. 

The available starting voltages have been deter- 
mined by test. Curves are included showing peak 
and rms values as well as series loop current for 
starting the first lamp and the last lamp upon 
initial starting or after a momentary outage. These 
data for the optimum gap transformer are shown 
in Figs. 1 and 2. 

In the practical loading of moving coil constant 
current regulators with mereury lamps and _ iso 





| SERIES CURRENT 
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TABLE 1 — Constant Current Regulator Loading for The results of the paper, a new recommended 
50 Per Cent Impedance Regulators for 400-Watt H1 or loading chart are shown in Table I. Here the ad- 
H33 Mercury Lamps with Insulating Transformers. A 
lowance has been made for 10 Per Cent Lamp Outages 
and Six Watts Per Lamp Circuit Losses. Cascade Lamp 
Starting Is Utilized. The new optimum gap unit shows a ten per cent 

advantage over the conventional unit. This chart 


vantages of cascade starting used with the conven- 
tional large gap insulating transformer can be seen. 


Number of Lam . . 
~ is based upon an allowance of six watts per lamp 


Regulator Rating 5 20 25 30 eal : . a ae ¢ : 3 ey 
Lanne Gen Geenafermes , so 8 a eireuit losses and ten per cent lamp outages. This 


Optimum Gap Transforme: 24 32 40 48 allowance may be too great since many utilities 

and municipalities do a better job of maintaining 

' their street lighting. An allowance of five per cent 

lating transformers, the limiting factor is not start lamp outages or even one lamp per regulator would 

ing voltage if caseade starting is utilized, but allow even heavier regulator loadings. 
rather the regulator capacity at the power factors 
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Discussion of Conference Papers 


Discussion of papers presented at the technical sessions of the San Francisco Con 
ference should be submitted immediately for publication with the paper in ILLUMINATING 
ENGINEERING 

SEND: One copy (original) to Miss Ruby Redford, Editor, ILLUMINATING ENGINEER 
ING, 1860 Broadway, New York 23, N. Y. 
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.E.S. LIGHTING DATA SHEET ER. 


A.1L.A. File No. 31/ 


INSTALLATION AT LOUIS ALLIS CO., MILWAUKEE, WIS. 


High Bay Industrial Lighting 


LIGHTING OBJECTIVE: vo provide general illumination in a high bay area used for rough assem- 


bly of electric motors 


GENERAL INFORMATION: The area shown above measures approximately 170 feet by 500 feet, 
with a ceiling height of 38 feet. Colors and reflectances are as follows: 
ceiling ereal 50% RF columns 


floor brown 11% RF upper portion light green 60% RF 


machine (typical gra} ( lower portion medium green 36% RF 


INSTALLATION: One year after installation, average illumination level was 65 footcandles, 30 
inches above floor. This level was provided by one Holophane catalog No. 640 ventilated, 
aluminum-covered, prismatic glass reflector unit for each 144 square feet of area. Each unit is 
suspended 28 feet above the floor from the underside of the purlins and is equipped with one 
400-watt J-H1 improved-color mercury lamp 

Brightnesses at the end of the first year of operation, were as follows 
luminaire at 30 750 fL eolumns 
ceiling ll fL upper portion 
floor 6 fL lower portion 
machine side s fL 
Lighting designed by Klug and Smith Co.; Electrical Contractor: Uihlein Electric Co.; 
both of Milwaukee, Wis. 


Lighting data submitted by Edward H. Grieb, Wisconsin Sales Representative of the 
Holophane Co., Inc., Wauwatosa, Wis., as an illustration of good lighting 
practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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New Designations 
For Mercury Lamps 


Men URY lamps have been given en- 


tirely new designations which are being used by the 


entire industry Through the procedures of the 
American Standards Association, a uniform system 
of identification has been adopted, C78.380—1957 
American Standard Method for the Designation of 
Mercury 


cering abbreviations which prev iously existed. Users 


Lamps, replacing all the individual or 
of mereury lamps may find it more convenient, 
with these new designations, to distinguish between 
the various types catalogued by different manufac 
turers, since lamps which are completely inter 
hangeable, both electrically and physically, will 
have the same identification. Previously there have 
been as many as four or five distinctly different 
designations for lamps which were essentially the 
Sai liiet 
The new ASA code consists of these basie parts 
1) The letter “‘H"’ 
longing to the mercury group 


to identify the elec 


to identify the lamps as be 


A number or numbers 
trical characteristics of the lamp 
Two letters—to identify the essential physical 
characteristics of the lamp. Although arbi 
trarily assigned, once established these letters 
retain the same meaning even if used on other 
lamps with different numbers 

Color symbols—to identify the color character 
istics Of lamps differing from clear mercury 


Letters such as ‘“*‘C, W, S, Y, or X”’ 


vill follow the rest of the designation. sep 


LMT pS 
arated by a slant line 


Examples 

HSK D—250-watt clear BT28 bulb mercury lamp, 
orresponding to specified electrical and physi 
al characte ristics, formerly identified by des 
ignation C-H5 or H250-A5 by different manu 
facturers 

H22KD 
that the 


175-watt lamp similar to the above (note 
same letters, ‘‘KD,’’ indicate that 
physical characteristics, ¢.¢., base, bulb, trans 
over-all length, light center length, 
for both the H5 and H22 


types, within limits of normal tolerances 


parency, 


et are the same 


Vew H-Lamp Desiqnations 


Till-Pisciotta 


By WILLIAM S. TILL 
MARIO PISCIOTTA 


This article has been prepared in response to 
a suggestion of the IES Light Sources Com- 
mittee, George A. Freeman, Chairman, and 
has been reviewed by that committee, as well 
as by the Task Group on Mercury Lamp Des- 
ignations, C78.4, of the American Standards 
Association, June 1959. 


H22KF/C 
parent outer bulb with color characteristics 


175-watt lamp having BT28 non-trans- 
corresponding to use of letter C. 


Explanation of Color Symbols 

(—for phosphor-coated bulbs with about 8-10 per 
cent red component as ordinarily measured. 

WorS 
red component and higher light output 


for similar lamps having about 5 per cent 


Y—for yellow lamps. 
X—for deluxe lamps 

These color symbols are assigned by the manufae- 
turers, not by ASA. 
date, differences of opinion can be resolved and 


It is hoped that, at a later 


that the use of symbols such as ‘‘W’’ and ‘‘S”’ can 
be reduced to one common symbol. The only rea- 
son that color was not made a part of the lamp 
designation is that, as yet, there is no satisfactory 
standard method of measurement or established 
limits of color for mereury lamps. It is hoped, 
however, that this deficiency can be overcome, even- 
tually, in order to bring ‘‘color’’ into the new code 


system 


Features of New Code 


The new ASA code for designation of mercury 
lamps retains the most important features of the 
previous designations. These were the use of the 
letter ‘‘H’”’ 
the mercury group and the use of a number to 


to identify the lamps as belonging to 


identify the electrical characteristics and, there- 
fore, the type ballast with which the lamp must be 
used. The original mercury lamp designation sys- 
tem, which was used by most lamp manufacturers, 
consisted of an initial letter (A, B, C, ete.) which 
was assigned by each company as it developed new 
lamps in the same power rating (7.e., A-H1, B-H1, 


ete The H1 originally meant ‘“‘high intensity”’ 
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TABLE I—Mercury Lamp Designations 


(Partial list—consult manufacturers’ catalogs for other types and for complete description of electrical and physical 


New ASA 
Designation* 


Lamp 
Watts 


100 H4G8 
H4JM 


characteristics.) 


Examples of Corresponding 
Old Designation 


H100-SP4 
H100-FL4 


C-H4 
E-H4 


Outer Bulb Size 
and Description 


spot 
flood 


H4AX L-H4, H100-L4 
H4AC/¢ M-H4, H100-M4 
H4AC/W or 8 M-H4/SW, 8-H4 


A-H22, H175-A2% 
B-H22 


B-H22/sSW, 8 


H22KD 
H22KF/¢ 
H22KF/W 


H5KD C-H5, H250-A5 
H5KF/¢ D-H5, CC-H5, H2 
HS5KF/W D-H5/SW, S-H5 
H25D1 A-H1-WD, A-H1-H 
H25H¢ A-H1-T, H400-Al 
H1iLS E-H1, H400-E1 
HicbD E-H1-WD, H400-E1 
H33-1CD E-H1-LG 
H1LB/¢ J-H1, H400-J1 
H1iGL/W J-H1/SW-WD 
H33-1GL J-H1/8SW-LG 
H1iLG/yY J-H1/Y, G-H1 
H33-1GL J-H1-X 
HiLK/W P-H1/SW 
H33-1DN/¢ P-H1-LG 


KS-H1, H40 


HINA \-Hi8-WbD 
H18ND/W or 8 B-H18/SW-WD, S-H18 
4-H15-WD 
B-H15-WD, C-H15-WD 
D-H15/SW-WD, 8-H15 
A-H12-WD, H1000-Al12 
Hi2Gw/¢ C-H12-WD, H1000-C12 
Hi2Gw/X C-H12-X 

H1i2kY/« D-H12-WD 


H15G\ 
Hi5Gw/« 
H15KY/W 
H1i2GV* 


H1000-RC1 


H9FJ 4-H9, H3000-A9 


manufacturer 
given in the Third 
with the 
characteristics, even 
For reference 


Color symbols are selected by 


Edition of the JES 


having the 


Supersede designations 
Lighting Handbook, in keeping 
identify the same 
electrical characteristics 


principles of 


same letters physical among 


types that differ ir 
Former ASA Designation 
Shown in /ES Lighting 
Handbook 
H22CA 


Lamp New ASA 
Watts Designation 
175 H22kKD 

H22KF/¢ - 
H22KF/W or 8 H22CB 
H1i2GV H12KN 
Hi2Gw/¢ 
Hi2Gw/X 
Hi2kKY/¢ 


1000 
Hi2KP 
H1i2KS 


Then the H 


was said to refer to hydrargyrum, or mereury (Hg 


but was quickly changed to H and 1 


and the 1 referred to certain electrical characteris 


tics such as watts, volts, amperes, ete. These num- 
bers were chosen in sequence, the 400-watt lamp 
having the number 1 assigned, and the low-voltage 
100-watt, ete 


Fortunately there was no 


250-watt, 85-watt, having numbers 
2, 3, 4, ete 
serious disagreement throughout the industry in 


With 


letters. however, one company would use the letter 


. respectively 


the choice of electrical numbers regard to 


‘*B”’ to identify a given lamp, while another com- 


pany might use the letter ‘‘C.’’ In addition, some 


companies assigned meaningful letters to identify 


improved-color ‘<> 
WD), ete. Other com 


reflectors (R 
WR 


lamps with 


weather resistance 
Ve u 
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WR, E-H1/WP 


8-H1-WD 


H400.JY1 


H1000-A15/WR "5 clea 


BT25, clear 
or BT25, 
or BT25 


phosphor-coated 
phosphor-coated 


clear 
phosphor-coated 
phosphor-coated 


coated 
coated 


phosphor 


phosphor 


clear 
clear 
7, clear 
clear, hard glass 
clear, hard glass 
phosphor-coated 
hard 


hard 


H400EW1 phosphor-coated glass 


phosphor-coated glass 
phosphor-coated 
phosphor-coated, hard glass 
R52, semi-reflector 


semi-reflector 


O-RW1 


hard glass 


WD phosphor-coated 


hard glass 


H1000C15/WR coated, hard glass 
WD, H1000RW15/WR 
WR 


WR, ¢ 


phosphor 


BT56, semi-reflector, hard glass 
BT56 
BT56 
BT56 
BT56 


clear, hard glass 


Hi2/WwPe coated hard glass 


phosphor 


phosphor-coated, hard glass 


2/WR, D-H12/WP semi-reflector, hard glass 


T9 clear 


panies included wattage in the lamp designation. 
Advantages of a nationally applicable lamp des 
ignation system, such as that in effect through the 
auspices of ASA, are: 
(1) 


interchangeabiltiy of a lamp with his existing lamp 


Eliminates doubt in a consumer’s mind as to 


(2) Makes it easier for the consumer to compare 
the products of various manufacturers, since he can 
easily identify each type lamp. 

(3) Makes it possible to mark fixtures for the 
particular lamp or lamp types they will operate 

(4) Simplifies identification and labeling of a 
distributor’s stock. 

(5) Avoids diffceulties for manufacturers. result 
ing from conflicting designations. 

(6) Makes it possible for all concerned to learn 
a single code system rather than two or three 

The participating manufacturers, who were rep 
resented in a subcommittee operating under ASA 
Sectional Committee C78 on Electric Lamps, felt 
that it able to 


lamp wattage, 


might be desirable to be indicate 
lamp life, or other characteristics 
as part of the designation, and so provision was 
their dis 


made for these features to be added at 


eretion. On the other hand, they recognized that 
the designations should be kept as short as possible 
and that the system should be kept flexible, for easy 
Yo 
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administration through a central clearing-house 
ASA 

As an example of the flexibility of the new sys 
tem, during 1958 a problem arose on how to identify 
new 400-watt quartz mercury lamps having im- 
proved performance. An ASA task group decided 
that, because of significant differences in starting 
voltage requirements, these lamps must be assigned 
a new electrical number, even though they would 
operate in all existing H1 sockets. It was agreed 
that they could be marked H33-1, which means that 
they are specially classed as H33 lamps but will 
operate in place of H1 lamps. The older H1 lamps, 
of course, will not carry the number 33 because 
they will not start as easily as H33 lamps; hence 
they are not interchangeable electrically. At low 
temperatures they would not light up when oper- 
ated on H33 ballasts. However, since the types are 
the same in physical characteristics, the same letters 
are used for both to complete the designations, ¢.g., 


H1ICD, H33-1CD. As another example of the type 


of problem that had to be solved: the group decided 
to give the old glass-are-tube Hl lamps a new 
electrical number, 25, because they found that there 
were distinct differences in certain characteristics 
such as minimum starting current. That is, the 
1125 lamps are not likely to warm up to full output 
during cold weather unless the starting current is 
at least 4.5 amperes, where 3.1 amperes is con- 
sidered enough for H1 lamps. 

With the constantly growing use of mercury 
lamps in all fields of lighting, the new mercury 
lamp designations, assigned in accordance with the 
American Standard Method of Designation of Mer- 
cury Lamps, C78.380-1957, will eliminate existing 
confusion and will provide a nationally applicable 
and convenient designation which may be used for 
both manufacturing and ordering purposes. A tab- 
ulation of some of the more important types of 
ASA and 
previous old ordering designations is presented in 


Table I. 


mercury lamps in their present new 


Acoustics and Lighting in a Large Office 


Problems encountered in re-lighting the customers’ 
business office of the Northern States Power Co., Minne- 
apolis, were: many unattractive ducts, pipes and conduits 
strewn over the ceiling and a comparatively low ceiling 
height, with large structural beams only 10 feet 5 inches 
from the floor. The room being quite large—75 by 125 
feet—the low ceiling height precluded use of a luminous 
ceiling and it was thought that suspended fixtures might 
give a cluttered appearance. 

A solution to these problems was found in a lighting 
system of 96-inch T12 slimline lamps placed between 











12-inch deep perforated metal baffles with Fiberglas in- 
sulation. Baffles are painted in different pastel colors, 
blending with floor and wall colors, to break the monot- 
ony of the large area. Each lamp is covered lengthwise 
with a metal louver suspended below it. Louvers are 24 
inches on center and provide 50 degrees shielding. Illu- 
mination level is approximately 115 footeandles and the 
acoustical treatment supplied by the baffles is an added 
benefit. 

Photo and data courtesy of Louis J. Riegert, B.M.D. 
& R., Inc., Minneapolis, Minn. 
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Recommended Practice 
For Marine Lighting 


FOREWORD 
These recommendations are the re 
sults of years of work of this commit 
tee, comprising representatives from 
government agencies, naval architects, 
shipbuilders and lamp and lighting 
equipment manufacturers. It is intend 
ed to represent the best modern prac 
tice of illuminating engineering as 
applied to the particular requirements 


on board ship. 
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l. Introduction 


1.1—Scope — These recommenda 
tions cover lighting for the principal 
living, dining and work areas found in 
merchant ships, as well as those tasks 
and areas, both exterior and interior, 
devoted to the navigational and oper- 
ating functions necessary for the safe 
effective marine 


and performance of 


vessels. 


Council of the Illuminating 


March 1958 A 


Approved by the 
Engineering 


action of the IES 


Society Trans 
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Prepared by the Subcommittee on Marine Transportation of 
the Committee on Interior Lighting of Public Conveyances 
of the Illuminating Engineering Society 


1.2—Concept—(a) Since a mer 
chant ship is in essence a_self-pro- 
pelled floating community, it has, to a 
greater or lesser degree depending on 
the type of vessel, living spaces, work 
areas and tasks, much like those exist 
The 


ments, therefore, are similar to those 


ing ashore. illumination require 
for residential, hotel, industrial and, to 
a lesser extent, outdoor applications 
on land. There are, as well, some re- 
quirements peculiar to ship spaces and 
operation. All are influenced, however, 
by more serious weight, size and power 
requirements and limitations than exist 
ashore. 

(b) In addition, there are special 
problems of electrical hazard, corrosion, 
vulnerability in ease of fire, and space 
limitations due to the generally low 
headroom. There may also be difficulties 
resulting from vibration and roll and 
pitch of the ship. Special lighting is 
required for navigation, lifeboat han 
diing, signalling and other marine 
functions. 

(c) For detailed aspects relating to 
tasks not covered in these 
recommendations, the JES 
Handbook and other IES illumination 


publications should be consulted. 


areas and 


Lighting 


1.3—Regulatory Body Require- 
ments and Other Standards—(a) 
The requirements for safety of life for 
ships of American registry are estab 
lished by the U.S. 
Electrical Engineering Regula 
16 CFR, Parts 110 to 113, in 

(Publication CG-259) The 


Coast Guard in 
their 

tions, 

clusive 
complete electrical system, including 
lighting, must comply with these regu- 
lations and be approved by the U.S. 
Coast Guard before the vessel can be 
placed in service under American 
Registry. 


(b) The American Bureau of Ship 


ping establishes the requirements and 


certifies the ship as being eligible for 
insurance issued by members of the 
Marine Insurance Underwriters. 

(c) The Institute of 
Electrical Engineers Standard No. 45 


American 


defines recommended practice for elee- 


tric installations on shipboard. 


2. Objectives of Shipboard 
Lighting Design 
2.1—General — The objective of 
shipboard lighting is to provide for 
and well-being of 


safety passengers 


and crew, to provide adequate and 
for the task 


involved, and for the efficient operation 


comfortable illumination 
of the ship. It is recommended that an 


illumination survey be made of the 


completed installation in aceordance 


with the 
herein to insure that the above objee 


requirements of section 2.3 


tives have been achieved. 


2.2—Illumination Levels — (a) 
Table I lists most of the spaces nor 
mally encountered on board ship and 
the recommended minimum illumina 
tion levels for the tasks in these spaces 
The values listed for the spaces repre 
sent minimum average values of the 
general illumination, measured without 
daylight or light supplied by supple 
lights, 


berth lights, gauge lights, ete., but in 


mentary units such as mirror 
cluding all units normally contributing 
to the 
wall brackets, floor lamps and table 
They 
utilitarian 
ties ol 


general illumination such as 


lamps are based on the safety, 
and decorative characteris 
the areas concerned and have 
been established, as far as possible, to 
IES 


recommendations for comparable tasks 


accord with the standards and 


and areas in home, office, industrial and 
recreational spaces on land. Illumina 
tion of tasks and areas not covered in 
this table should be lighted in accord 
with the levels of other 


ance recom 
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TABLE I—Recommended Illumination Levels. 


Currently Currently 
Recommended Recommended 
Illumination* Iiumination* 

Footcandles Footcandles 


LIVING AREAS Radar room 


Staterooms 
Crew Radio room 
Officers Ship's offices . , 
Passengers On desks and work tables .......ccsscccssscossccssee 
Berth, on reading plane For reoeuvndedannd and auditing ....... 
, , eee, at face Log room ......... 
tat On desk 
Crew 
Publi SERVICE AREAS 
Officers Galley 
Passengers Laundry 
Mirrors, at face p 
antry 
Passageways Seull ¢ 
Stair foyers, passenger culleries 
Food preparation 
Food storage (non- refrigeration ) 
Refrigerated spaces (ship's stores) 
Butcher shop 


Stairs 
Passenger 
Crew 
Entrance, passenger 
Lounges, passenger and officers Print shop 
Recreation rooms, crew 4 Tailor shop 
On tables : Post offices 
Dining room, passengers Lockers 
Mess room, officers and crew Telephone exchange 
On tables Storerooms 
Libraries 
For reading : OPERATING AREAS 
Smoking rooms Engine rooms (working areas) 
Enclosed promenades, along inboard bulkhead for Boiler rooms (working areas) 
Fan rooms 
Motor generator rooms (cargo handling) 
On subject Generator and switchboard rooms 
Cocktail lounges 5? Windlass rooms 
Bars 5? Switchboards, vertical illumination 
Balls At top ... 
aches 10 Three feet above deck 
Steering gear room 
Also underwater Pump room 
lights and sun Gauge and control boards (vertical illum ination ) 
lamps) On gauges . sceses secscecse eccee 
20°° Shaft alley 
Dry cargo holds (permanent luminaire 
Refrigerated cargo — and unloading 
Work shops eoccee 
On work 
Cargo hatches 
Over hatch area 
Adjacent deck area 


reading 
Barber shop and beauty parlor 


Swimming pools, indoor b« 


Shopping areas 
Theatres 
During show 
Intermission 
Gymnasiums 
Hospital 
(perating room 
Dental room 
Dispensary 
Wards r *Minimum on the task at all times. 
Doctor's office 2 **Supplementary lighting should be provided in this space to pro 
Waiting room ees duce the higher levels of lighting required for specific seeing tasks 
Radio room, passenger foyer involved 
Passenger counter, purser's office : 2 tIn public areas such as lounges, ballrooms, bars, smoking rooms 
and dining rooms, the footcandle values may vary widely, depending 
upon the atmosphere desired, the decorative scheme and the use made 
of the room. 
tThe installation should be such that the level of illumination can be 
increased to at least 40 footcandles for daytime embarkation. 


NAVIGATING AREAS 
Wheelhouse (not used underway) 
Chart room 
On chart table 


mendations of the Ulluminating Engi 2.3—Method of Measuring Illu- cell should be exposed to the approxi- 


neering Society mination Levels mate level of illumination to be meas- 
(b) Proper placement of the lumi 2.3.1—Photometer—A photocell type ured for at least five minutes if it has 
naires to incorporate the features of of illumination meter (equipped with been kept in the dark for several hours, 
effective lighting design is assumed. filter. so that the instrument approxi or to each new level of illumination 
For example, luminaires provided for mates the spectral response of the eye) that varies +10 footeandles from that 
illumination of gauges, instruments, and a cosine correction device should previously measured. Cell-type instru- 
switchboard control panels, ete., he used to take photometric measure ments have no provision for field eali- 

bration other than a zero reading cor- 


rection. They should be checked fre- 
quently against a master instrument 


should be engineered and located to ents. Portable visual photometers 
eliminate reflected glare from the may also be used. If no filter is pro- 


rauge and meter glass vided appropriate factors (available 
:, : of known calibration or returned to a 
(c) In public areas such as lounges, from the manufacturer) should be used ishle lal 
ballroon bars and dining rooms, the to correct the measured values for each a vgs oe witcetiiens 
footeandle values may vary consider type of light encountered, A cell-type vals for calibration. 


ably from those listed, depending upon instrument, unless hermetically sealed, 2.3.2—Compartments to be Surveyed 


the decorative scheme and the atmos should not be used in temperatures (a) Combine compartments of simi 
phere desired lower than 60F, if practicable. The lar nature into groups, in accordance 
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with 2.3.4.1. Select one or more com- 
partments from each group for a sur- 
vey, the results of which are repre- 
sentative of the entire group. Compart- 
ments that cannot be grouped should 
be surveyed individually. 

(b) The average illumination in all 
compartments, such as lockers, ete., of 
less than 25 square feet in area, which 
have only one luminaire installed and 
have identical footeandle requirements, 
should be 


represented by a survey 


taken in one compartment only. 

2.3.3—Selection of Illumination Meas- 
urement Stations 
2.3.3.1—General 


All readings for general illumination 


Illumination (a) 


should be taken on a horizontal plane 
This 


plane should be considered the work 


30 inches above the finished deck. 


ing plane. 

(b) Selection of stations in the hori 
zontal plane for measurement in any 
governed by 


compartment should be 


one of the following two methods of 
measurement : 
Method #1 


irregular area or containing luminaires 


(1) Compartments of 


placed in asymmetrical arrangement 
are included in this group, which com 
prises the major portion of the ship. 
this class 


Compartments falling in 


should be divided into areas of two 
foot or four-foot squares and one read- 
ing should be taken in each square. The 
readings should then be averaged. Due 
to the natures of stowage, furnishings, 
ete., it may be impracticable to survey 
an entire compartment. For instance, 
compartments such as storerooms should 
be surveyed in the aisle spaces sur- 
rounding the bins only. In compart- 
ments eontaining work surfaces such 
as desks, counters, work benches, sinks, 
tables, ete., which may be as much as 
six inches above the 30-inch working 
plane, readings should be taken on 
these surfaces as part of the working 
plane of the compartment. 

(ii) In general, in compartments 
of 100 square feet in area or less, the 
two-foot square subdivision should be 
used for taking survey readings. 

(iii) In general, in compartments 
of over 100 square feet in area, the 
four-foot square subdivision should be 
used for taking survey readings. 

(iv) When conducting the survey, 
the subdivision of any compartment 
should be so arranged that the number 


of readings taken between luminaires 
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should be equal to or greater than those 
taken directly under luminaires. 
Method #2- 


have regular area and contain lumi- 


Compartments which 


naires placed in symmetrical arrange- 
ment are included in this group. Sta- 
tions selected for measurement in these 
compartments should conform to cur- 
rent requirements of Illuminating En 
gineering Society recommendations for 
field measurements (IES 
Handbook). 


Lighting 


2.3.3.2——-Detail Illumination 


ings for detail 


Read 
illumination should be 
taken in a manner that will reflect the 
working 


average illumination on the 


surface of the equipment selected. 
Readings should be taken on horizon 
Meas 


urements for mirrors should be taken 


tal surfaces of desks, tables, ete. 


approximately 16 inches away from the 
surface of the mirror, with the cell in a 
position facing and parallel to the mir 
For berths and bunks, measure 
be taken at a 


inches above the top of the mattress, 


ror. 
ments should point 12 
24 inches from the headboard and at 


an angle of 45 degrees. 


2.3.3.3—General—(a) 


nation measurements In any 


General illumi 
compart 
ment should be taken with local lights, 
such as berth, mirror, desk, and any 
other lights that add to the task illumi 
nation, extinguished. However, decora 
tive lighting units such as wall brack 
ets, table lamps, ete., should be ener 
vized while taking general illumination 
survey readings. 
(b) Detail 


ments should be taken with all lighting 


illumination measure 


units in the compartment energized 


2.3.4—S upplementary Precautions for 


Taking Survey 


2.3.4.1—Compartments Selected 

Compartments selected for a specific 
group should be essentially similar in 
color of 


characteristics, such as size, 


paint, type of luminaire, mounting 


heights and watts per square foot. 
2.3.4.2—Evrtraneous Light 
light 


Daylight 


and from other compartments 


should be excluded. 
2.3.4.3—Luminaires All 
should be checked to insure that they 


luminaires 
are clean. New lamps of the prope 
type, voltage, and wattage should be 
installed in all lighting units. Inecan 
descent lamps should be seasoned for 
six hours and fluorescent lamps for 100 


hours, at labeled voltage. All fluores 
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cent units should be placed in opera- 
tion at least one-half hour immediately 
that 
units 


before 
totally 
should be 


taking readings, except 


enclosed and gasketed 


placed in operation two 


hours before the tests. 
(a) The 


lighting units for general illumination 


2.3.5 — General Appraisal 


should, in general, provide : 
(i) Proper distribution of illumi- 
nation over the area which they should 
cover. (See Section 6.) 
(ii) Proper illumination without 
objectionable glare either directly from 
reflected 


(See Section 5.3.) 


the luminaire or from the 
working surfaces. 


(iii) No 


should be cast on the work by obstrue 


objectionable shadows 


tion or by personnel as they perform 
their normal activities. 

(iv) Uniform illumination through 
out the space, free of contrasting light 
dark 


for general illumination are in use. 


and areas when all luminaires 
(b) Any deficiencies to the foregoing 
should be noted during the survey in 


order that corrections may be made. 


The light 


energized 


2.3.6—0 pe rating Voltage 
should be 


the ship’s generators. Normal voltage 


ing system trom 


maintained on the switch 


The 


constant at all 


should be 


board lighting buses. voltage 


should be maintained 


times, 


2.3.7— Shadows 


eareful to 


should be 


shadows on 


Personne] 
avoid casting 
the sensitive plate of the meter, and 
should wear dark elothing so that their 
inaccurate 


reflections will not cause 


readings. 
2.3.8—Tabulation of The final 


results should be recorded on special 


Data 


plans prepared for the purpose. These 
plans should be made up from general 
additional 
Plans 


should contain only the compartments 


arrangement plus 


sketches as 


plans 


may be necessary 


which are to be surveyed in accordance 
with Section 2.3.2 above. Plans should 


show pertinent arrangement of furm 


ture. Readings for general illumina 


tion should be indicated where they 
were taken and an average footcandle 
value should be shown for each com 
partment. Detail illumination readings 
for each item selected, such as berths, 
mirrors, and desks, should be recorded 
on these plans. Plans should also indi 
cate the 


quirements for each compartment, 


recommended footeandle re- 
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2.4—Livable Environment — In 
order to achieve a comfortable, livable 


environment, attention must also be 


given to the reflectances of finishes, the 


effect of the light source upon the eolor 


of finishes and decorations, and the 


minimizing of brightness ratios (see 


Reflect 


lighting 


and 


2.4.1 Interior 
ance (a) \ 


Finishes 
well-designed 
syste cannot be planned independ 
and character of the 


The effect 


obtained depends largely upon the way 


ently f the color 


surfaces it is to illuminate. 
within an area re 


Thus, bulk 


and major 


surtaces 


the mre 
flect and absorb the light 


heads. overheads, decks 


hbeeome an 


If large 


equipment integral part of 
the lig 
a high or 7 loss finish, specular mirrol! 


like re tions of 


minaire may he 


hting design areas have 


light sources and lu 
distracting or even 
Matte 


desirable 


finishes are, 
The 


ranres ol refle tances ire 


uncomfortable 


theretore following 
reco 
mended 
Area Per Cent Reflectance 
Overheads 60.90 


Bulkheads 
Decks 15-35 


5-60 


Ciitiee Type 

Furniture °6-44 
Industrial-T ype 

Machinery 


(b) Reflectance values at the higher 


of the reeommended ranges for 


ind bulkheads are 
utility 


overheads more 


vortant in and working 
| 


spaces 


where efficieney of the lichting system 


of greater significance However, 


bulkhead reflectances ippreciably 


rreater than 600 per eent may create 


of excessive bulkhead bright 
luminaires are placed near 


the bulkheads or where extensive bulk 


head lehting ethods are en ployed 


ea in which the major lumi 


largely on reflections 


erhead for their effective 


nee the reflectance of he 
hould be 80 per cent or more 


dec k 
of the 


if the may torm a 
immediate 

any tasks, 
and higher deck reflectances 
ged. W 


ended, it is very 


visual 
wide 
th lower reflectances 
difficult 


fortable brightness ratios 


The 


ices under 


Light on Color 


colored suri 


App 


hin mmended Practice 


goes change with both the amount of 
light and spectral (color) quality of 
the light. Low illumination levels re- 
sult in a grayed, less colorful appear- 
ance, Dissatisfaction with color schemes 
often stems from the fact that they are 
selected under high levels of daylight 
and then when viewed under the much 
light 


dull by comparison and seem to be a 


lower levels of electric appear 
different color. The color changes may 
be due also to the differences in color 
light be 
light 


over a wide range 


cou position or quality ot 


tween daylighting and electric 


Both 


from a reddish or warm white to bluish 


sources vary 


or cool white. A higher proportion of 
blue and green is present in daylight 
and in fluorescent lamps than in the 
light from incandescent filament lamps. 
In the latter, the proportion of yellow 
red is greater. Colors should be se- 
lected under the illumination levels and 


light sources contemplated 


3. Selection of Light Sources 


3.1—Choice of Incandescent Fil- 
ament or Fluorescent Lamps — 
(a) The choice between incandescent 
filament and fluorescent lamps is in 
fluenced by the physical and brightness 
the 
installation costs, and by 
load, The 


tilament lamp is the more coneentrated, 


characteristics of two sourees, by 


the relative 


the operating incandescent 


small high brightness source and its 


light is readily controlled by relatively 
small lighting units. For comfortable 
brightness, filament lamps require the 
use of adequate shielding, directional 
control, or highly diffusing material. 
larger-area 


shield 


ing requirements are less than those of 


The fluorescent lamp is a 


low brightness souree, and its 
the filament lamp for equivalent lumi 
Fluorescent 
than 


lamps when used on a-¢ circuits, pro 


naire brightness. lamps 


are much more efficient filament 
dueing from 30 to over 50 lumens per 
watt ineluding ballast, as compared 
with 10 to 17 lumens per watt for most 


neandescent filament lamps 


(b) The higher luminous efficacy 
of the fluorescent lamp makes possible 
higher illumination levels for better 
seeing conditions with a given wattage. 
Other things being equal, there is no 
effectiveness be 


difference in visual 


tween incandescent filament and fluo- 
However, when the illu 
(5 15 


lighting may 


reseent light. 


mination level is low footean 


dles), fluorescent have a 


for Marine Liaghtina 


less pleasing psychological effect on 
some individuals than the same foot- 
candle level of ineandescent light. This 
appears to be particularly so if the 
the 


Fluorescent lamps pro- 


fluorescent sources are of “eool” 
white types. 
duce considerably less radiant heat 
than incandescent filament lamps for a 
given illumination level and their life 
is Six or more times as long, when used 
on a-¢ circuits, depending on lamp type 


The 


heat radiation of a fluorescent lighting 


and operating conditions. lower 
system for a given illumination level is 
a considerable advantage in air-condi- 
tioned spaces. 

(c) Fluorescent lamps may have 
some disadvantages in some locations 
on ships due to their longer length, the 
large luminaires required, generally 
slower starting of sizes and types per 
mitted by the 
open circuit voltages of ballasts, more 
difficult 
lower power factor. However, rapid 
40-watt fluores 


cent lamps which meet the open cir 


regulations regarding 


storage of spare lamps and 


start ballasts for two 


cuit voltage requirements, and provide 
rapid starting, are available. In order 
to reduce power losses in the ship’s 
wiring, the use of high power factor 
ballasts, wherever practicable, is ree 
ommended. When used on d-c cireuits, 


fluorescent lamps require additional 


auxiliary equipment which reduces the 


lumen output per watt. 


3.2—Light Source Color — Th« 
color quality of light may be a factor 


favorable to either source, depending 
the 
color of the surroundings. A space may 
be lighted 


upon individual preference and 


satisfactorily with either 
type of source, or the two can be com 
bined successfully in the same space. 
Fluorescent lamps are available with 
about the same apparent color of light 
as that provided by filament lamps 
Also, there are types which approxi 
Thus, if 


lamps are to be used, and if the over 


mate davlight. fluorescent 


all atmosphere of warmth associated 
with filament lamps is the objective, 
a warm white lamp should be selected 
These lamps make colored surfaces ap 
pear much the same as they would un 
der ineandescent filament light. If an 
atmosphere more nearly related to day 
light is sought, a cool white fluores 
cent lamp should be used. In addition 
to the regular warm and cool fluores 
cent lamps there are also types, both 
warm and cool, which offer greatly im- 
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This 


eolor rendition is obtained with some 


proved color rendition. better 
loss in light output. The cool lamp of 
this type often creates a fresher at 
mosphere. Both improved-color lamps 
more nearly bring out all colors in fab- 
foods and com- 


ries, as well as in 


plexions. 
1. Shipboard Lighting 
Distribution Systems 

1.1—General — While 


distribution 


shipbe ard 


lighting system require 
ments are clearly defined by the regu 
latory bodies, it is considered that the 
included for 


following information, 


ready reference, will be of interest to 


the lighting engineer. 


1.2—Types of Systems—(a) In 
general, the lighting aboard ship con 
sists of either two or three distribution 
systems: general lighting, temporary 
emergency lighting and final emergency 
lighting. 

(b) The general lighting system is 
supplied from the ship’s power system, 
furnishes the major portion of the illu 
mination, and is installed on all ships. 


(c) Both a 


lighting system 


temporary emergency 


and final emergency 
lighting system are generally installed 
on passenger vessels, while a single 
emergency lighting system is generally 
installed on eargo vessels. 


(d) The 


lighting system is supplied from the 


temporary emergency 
emergency batteries and provides ade 
located for 


safety and eseape and for avoidance of 


quate lighting properly 


panie under emergency conditions, 
during the period between failure of 
the general lighting power supply and 
the energizing of the final emergency 
supply. Under normal conditions this 


system is supplied from the ship’s 
power supply and forms a part of the 
general lighting system. 


(e) The 


system is usually 


final emergency lighting 


supplied from a 


diesel-driven generator. It provides 
illumination for safety and escape, op 
eration of vital services and illumina 
tion for restoration of the main power 
sapply. Under normal conditions this 


system is supplied from the ship's 
power supply and forms a part of the 
general lighting system. 

(f) The emergency lighting system 
for cargo vessels may be supplied 
from a diesel-driven generator or from 
a storage battery and provides illumi 
nation for safety, escape, operation ol 
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vital services and restoration of main 


power supply. Under normal condi- 
tions this system is supplied from the 
ship’s power supply and forms a part 


of the general lighting system. 

1.3—Voltages and Distribution 
—(a) American marine lighting sys 
tems in general may be considered to 
115/230 volts d-e 


or 450 120 volts, three phase, 60-cycle 


be either three-wire 


a-c. In the former, the three-wire 


teeders supply lighting distribution 
panels from which two-wire 115-volt 
branch cireuits are run to ‘supply the 
lighting installation. In the latter, the 
150-volt ship’s service supply is trans 
formed to 120-volt, three phase feeders 
at either the main generator distribu 
tion switchboard or, in large vessels 
where appreciable weight savings can 
be obtained, at load centers or primary 
stations. From the point of transfor 
mation three phase feeders are run to 
the lighting distribution panels having 
three-phase main buses and single 
phase branch circuits outgoing to the 
lighting installation. 

(b) There are some installations 
using other voltages such as two-wire, 
120-volt, d-e and 230-volt, three-phase, 
60-cyele a-c. However, they constitute 
only a very small 


total 


pereentage of the 


and the systems deseribed in 


paragraph (a) above, are considered 


“standard practice” in America. Euro 
include 230-volt, two 


pean systems 


wire d-c and 220-volt, three-phase a-e. 


(ec) 


board bus voltages in use today are 


Standard generator switch 


Direct Alternating 


Current Current 
120 120 
240 230 


150 


In designing a lighting distribution 


system utilizing any of the foregoing 


bus voltages, it should be remembered 
that for the most economical and effi 


cient lighting installation, socket volt 
age for incandescent systems should be 
For 
installations, ballast voltage should be 
for 110 


ballasts the most efficient ci 


lamp design voltage. fluorescent 
the design center voltage, i.e., 
125-volt 
euit voltage is 118 volts. Correspond- 
ing design center voltages are recom 
mended for higher voltage fluorescent 
ballasts. 

(d) It is considered that lighting 
system cable sizes should be selected on 
eurrent 


the basis of (1) carrying ca 
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pacity, (2) providing, as nearly as 
practicable, lamp design voltage at the 
socket for 
and design center voltage at the ballast 


incandescent installations 
in fluorescent installations, and (3) at 
no point exceeding three per cent volt- 
age drop in the lighting cireuit at the 
most remote outlet. 

(e) In the past, incandescent fila 
ment lamps for marine installations 
have been considered standard at 115 
volts. Fluorescent lamp installations at 
other voliages such as 450/260, or even 
150 volts, particularly in publie space 
coves, troffers, ete., offer such advan 
tages in weight savings, air-condition 
ing tonnage, copper savings, panel 
sizes, etc., as to become the preferable 
distribution potentials for fluerescent 
lighting installations. In some locations 
118-volt fluorescent lamp ballasts are 
preferred. 

(f) In the design of any lighting 
distribution from 


system, segregation 


the power system should be made as 
close to the generator as is practicable 
in order to insure a minimum of in 
candescent filament lamp flicker caused 
by large motor starting inrush eur 
With fluorescent lighting, the 
ballasts, 
wherever possible, is recommended, 
(gz) While the use of a quick start 
ing type of fluorescent lamp and bal 
preterable, the U. 8. 
Electrical 


Regulations provide that an auto-trans 


rents, 


use of high power factor 


last would be 


Coast Guard Engineering 
former used as part of a ballast which 
raises the voltage to than 300 


shall be 


grounded system and that electric dis 


more 


supplied only by a 


volts, 


charge lamps designed for an open 


cireuit voltage in excess of 700 volts 
shall not be used. This, at the present 
time, limits the use of instant starting 
lamps and ballasts to ships having a 


grounded electrical system. 


5. Lighting Design 


5.1—General—All of the 


requirements for good lighting apply 


general 


aboard ship. 


5.2—Proper Illumination Levels 
for Safety and Function — The 


recommended illumination levels for 
various areas on shipboard appear in 
Section 2.2 


5.3—Good Quality of Mllumina- 
tion for Visual Comfort 


5.3.1—Brightness and Glare The 


proper control of brightness is essen 
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Without 


eontrol, brightness becomes glare, in 


tial to good lighting design. 


terfering with, instead of aiding seeing. 
High 
ratios within the field of view produce 
difficult 


prolonged viewing, generally result in 


brightness and high brightness 


seeing conditions and, under 


complaints of eye fatigue and discom 


fort. Objectionable brightnesses may 


reach the eye directly or indirectly 
through reflections from shiny surfaces. 
Glare ean be reduced by: (1) reoren 


tation of seating arrangement and 


work 
naires, (3) 
flecting 
laht, 


surfaces, (2) relocating lumi- 


covering or modifying re 
surfaces (such as employing 
non-glossy finishes) and (4) con 


trolling light at its source with good 


luminaire design 


Ratios In order 
task he 


br whtne ss oF 


5.3.2— 
that the 
there 


Brightness 
details of a seeing 
visible, must be a 


color difference in relation to the un 


mediate background Visibility is usu 
the brightness or 


with the ad 


ally maximum when 


color contrast of details 


mecent area is greatest Though high 


contrast provides best visibility with 
task, 


objectionable in the area sur 


im the high brightness differences 


become 
rounding the task and in more remote 
portions of the field of view. However, 
lack of brightness diversity in the sur 
rounding areas, an ideal critical seeing 


environment, may create an atmos 


sometimes considered 


Monotony can 


phere which is 


monotonous and drab 


often be relieved by the judicious use 


of eolor. Suggested maximum bright 


ness ratios of 1 to 1/3 between a visual 
task and its adjacent surroundings are 
various [ES recommend 
Office, 


(see 


sugyvested by 
School and 


Table I 1.) 


remote 


ed practices (lor 
Lighting ) 
task 
darker areas, a maximum of 1 to 1/10 


(1 to 10 between task and 


Library 
Between the and more 


is suggested 


more remote lighter surfaces.) In gen- 
eral, for prolonged critical seeing, and 
for best comfort, the lower the bright 
ness ratios the better. The application 
of light, all the 


room and work surfaces helps 


non-glossy finishes to 


major 
balance of 


to ereate a comfortable 


brightnesses in the environment. The 
location and spacing of the luminaires 
in an area should be such that deep, 
and dark areas are 


harsh shadows 


eliminated 


5.3.3—Luminaire Low 


luminaire brightness is also fundamen 


Brightness 
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TABLE I!1—Brightness Ratios. 


To achieve a comfortable brightness balance, 
it is desirable to limit brightness ratios between 
areas of appreciable size from normal view 
points as follows 

lto 1/3 Between task and adjacent sur 

roundings 
10 Between task and more remote 
darker surfaces 
Between task and more remote 
lighter surfaces 
Between luminaires and surfaces 
adjacent to them 
within the 


Anywhere normal field 


of view 


tal to good illumination design. Low 


luminaire brightness results in lower 
brightness ratios between the luminaire 
and the adjacent walls or ceiling area 
for all totally 
naires or systems. In general, the aver 
total 
a luminaire should not exceed 


0 footlamberts, and ratios of 20 to 1 


except indirect lumi- 


age brightness of the luminous 
area otf 
or less between the luminous portion 
of a luminaire and the visually adja 
cent surtaces are acceptable. Lighting 
designers, architects, and decorators 
must collaborate to obtain these results 
in an efficient lighting system and to 
create attractive, comfortable and well- 
arranged lighting systems. Due to low 
head ventilation ducts, 


room, 


piping 


and structural members, careful pre- 
liminary planning is needed to assure 
ceiling effective 


adequate space for 


lighting in living and public areas. 


5.4—Reflectances—It is especially 
desirable on shipboard that relatively 
light colors of finishes of a high reflee- 
luminaire designs of high 
The bulkheads and 
should be 


tance, and 


efficiency be used, 
the usually low overheads 
treated with colors of high reflectance, 
and glossy finishes should be avoided. 
In the working spaces the higher of the 


2.4.1 


In living and public spaces, the 


reflectances given in should be 
used 
also recom- 


higher reflectances are 


mended, but the selection should be 


tempered by the interior decorations 
and atmosphere desired. For indireet 
or cove lighting, the ceilings should be 
painted white or off-white with a mini- 
mum reflectance of 80 per cent. Special 
matte finishes should be used to avoid 


specular reflection of the light sources. 


5.5—Switching—Lighting in large 
publie spaces, machinery and 


holds 


from the 


spaces 


should be controlled di- 


eargo 


rectly lighting distribution 
Lighting in staterooms, 
and 


other 


panelboards. 


baths, offices, mess rooms, crew 


officers’ reereation rooms and 
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smaller spaces should be controlled by 
switches at the doors. Spaces having 
more than one entrance should have a 
switch at each door. Switches should 
be watertight or non-watertight as re- 
quired by the location. Where water- 
tight luminaires are used the switches 
should also be watertight. Switches 
controlling lamps in spaces in which 
explosive gases or mixtures may nor- 
mally be expected to accumulate must 


be located outside such spaces. 


5.6 — Luminaires — Watertight 
luminaires should be used in corrosive, 
damp or wet locations. Where ex plo- 
sive gases or mixtures may normally be 
expected to accumulate the luminaires 
should be located outside the compart- 


ment or must be explosion-proof type. 


5.7—Receptacles — Plug-in recep- 
tacles should be provided throughout 
the ship for the use of portable lamps 
and other lighting equipment not per- 
manently connected to the ship’s power 
supply. All receptacles operating at a 
potential of 100 volts or more are re 
quired by the regulations to be three- 
pole grounded types. Receptacles in the 
living and public spaces may be of the 
non-watertight type, while those in the 
working and storage spaces should be 


of the watertight type. 


5.8—Other Considerations—(a) 
Particular attention should be given to 
consideration of weight, size and power 
consumption of the lighting equipment 
and system. The materials used should 
be suitable for use in the corrosive at 
mosphere encountered at sea Care 
must be exercised to minimize corrosion 
and electrolytic action caused by con- 
tact of dissimilar metals. 

(b) With fluorescent lamps, lamp- 
holders or other auxiliary equipment 
and devices designed to reduce lamp 
vibrations and eliminate lamp drop-out 


should be used. 
6. Interior Lighting 
6.1—General—aAlthough lighting in 


the interior of a ship involves spaces 
similar to many of those encountered 
on land, due to low ceiling heights, 
space limitations and the requirements 


for watertight, guarded or explosion- 


proof luminaires in certain locations, 


there are some differences necessary in 
the design and application of lumi- 


naires from those encountered on land. 


See Coast Guard Electrical Engineering Regu 


lations 
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Stateroom. General illumi- 
fluorescent cove 


Figure 1. 
nation is from 
equipped with 40-watt T-12 rapid- 
start lamps (ballasts modified for 
marine service). Aperture in the cove 
bottom, at the center portion of the 
provides illumination for 
grooming. Incandescent portable lamps 
at the head of each bed serve as berth 
lights. 


mirror, 


6.2—Living and Public Spaces 


6.2.1— Staterooms general 


berth 


Uniform 
illumination, supplemented by 
lights, mirror lights, table lamps, floor 
lamps, desk lights, bracket lights, ete., 
to suit the arrangement of furniture 
and the decorative scheme, should be 
See Figs. 1 and 2. 


luminaires are 


provided. Ceiling 


usually provided in 


crew staterooms, but are sometimes 
omitted in passenger staterooms when 
the recommended illumination level is 
bracket 


When lavatory mirrors are in- 


supplied by floor, table or 
lights. 
stalled in staterooms, one or more mir- 


ror lights should be provided (one of 
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which usually contains a receptacle for 
electric razors, ete.). 
6.2.2—Baths, 


illumination 


Toilet-and-Showers 
General should be pro 
vided by one or more ceiling luminaires 
(depending upon the size of the room 
and the size of available luminaires). 
One or more mirror lights should be 
provided for each mirror. In small 
spaces, where the mirror light(s) pro- 
vides the recommended general illumi- 
nation, the ceiling light may be omit 
ted. See Fig. 2. 

6.2.3—Passageways, 


should be 


Star 


Stairs—These spaces uni- 


formly illuminated by luminaires in 


Foyers, 


stalled overhead, in the corner between 
the bulkhead and the overhead, or in 
other suitable locations. See Figs. 3 and 
$+. Care should be exercised in locating 
the luminaires to illuminate cross pas- 
sages, stairs, room numbers, ete. Some 
of the lamps in these areas should be 
supplied from the emergency lighting 
system(s) to provide for safety and 
escape in an emergency, the number 
depending on luminaire locations (there 
should be no areas without some light) 
and the requirements of the United 
States Coast Guard. 


6.2.4 As these 


are the first spaces on board the ship 


Passenger Entrances 


Figure 2. Stateroom and toilet and 
shower space. Surface-mounted incan- 
descent luminaire, controlled from 
room entrance, provides general illu- 
mination in this stateroom. The dress- 
ing aleove (at right) is provided with 
illumination for make-up from table 
side of the mirror. 


General illumination in the toilet and 


lamps at each 

shower area at left is by a fluorescent 

bulkhead luminaire installed over the 
mirror. 
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Figure 3. (above). Stairs lighted by vertical coves. Each 
side of the architectural recesses is equipped with fluores- 


cent lamps. 
Figure 4. (right). 


by fluorescent luminaires built 


Passageway illumination is provided 
into a continuous soffit 


on one corner of the overhead. 


seen by the passenger, particular at 
tention should be paid to the quality of 
illumination provided (Seetion 5.3) 
The lighting syste 


level of 10 


should provide a 
footeandles with 
level to 
embarka 


should he 


veneral 
provisions tor imereasing the 
1) footeandles for daytime 


tion Emergeney lighting 


provided to enable escape see 6.2.5) 


6.2.5 Pussen and Officers’ Dinina 
Smo? a tor s Cae 


Rars, Ballrooms 
and the 


unges, Libraries. 


ketal Lounges 


These are all publi 


space principles of lighting 


nvolved are the same as for similar 


land installations. See Figs. 5 throug! 


9 and the JES Handbook. 


Emergency lighting should be provided 


Lighting 


to enable escape (see 6.2.3 above). 


6.2.6—Barher Shop and Beauty Parlor 

The general illumination level should 
be 20 footeandles. Particular attention 
should be given to providing 50 foot 


candles on the customer's head 


The 
ciples of modern store lighting, as out- 
IES 


Lial fing 


6.2.7—Shopping Areas prin 


Recommended Prac- 


Other 


lined in the 


tice for Stores and 


Verchandising Areas. should be ap 


plied in these areas. Twenty footean 


dles is the recommended illumination 
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level. Supplementary lighting should 
be provided to produce the higher lev- 
els required for the specifie seeing tasks 
involved. Emergency lighting should be 
provided to enable escape (see 6.2.3 


above). 


should be 


6.2.8—T hi: atres 
lighted to provide 0.1 footeandles dur- 


Theatres 


ing the show and 5 footeandles during 
intermission. On board ship, the thea- 
tre is often used for several purposes : 
motion pictures, live shows, assemblies, 
ete. The lighting should be sufficiently 
flexible to provide illumination for all 
purposes required, Stage lighting, spot- 


lighting, exit lighting and aisle lighting 


Figure 5. In First Class dining room 
general illumination in both the center 
and wing areas is from coves equipped 
with incandescent lamps. Spotlights 
incorporated into the lower coves illu- 
minate the sculpture on the bulkhead 
in the background. Supplementary 
lighting at each table is provided by 
a portable lamp supplied through a 
table’s pedestal. 


receptacle on the 
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Figure 10. 


the stage wings and from the operating booth at the rear of theatre. 


Downlights and vertical coves equipped with incandescent lamps 
provide the general illumination in this ship's theatre. Lighting is controlled by 
motor-operated transformer-type dimmers from the lighting control station in 


Five 


500-watt floodlights are installed in an athwartship cove just forward of the 
vertical coves visible in the photograph. 


Exit lights should 


be connected to the emergency system. 


should be prov ided 





6.2.9 The 


on board ship is usually 


(;ymnasinm grvyinasium 


more of the 


nature of an exercise room than of a 


rymnasium It usually contains chest 


weights, mechanical horses, mechanical 


bieveles, rowing machines, electric vi 


brators, punching (striking) bags, a 


small portable mat, or other similar 


equipment. Twenty footeandles of gen 


eral illumination should be provided. 


6.2.10— 


O Mice 


Passengers’ Counter. Purser's 


This is the eounter at which 


passengers receive stateroom assign 
ments and transact other business with 
toth the counter and the 
should be 


illuminated to 20 footeandles 


the ship 


space behind it attractively 


6.2.11 
The 


10 footeandles in this area 


Radio Room, Passenger Fouer 


general illumination should be 
Also, since 
this is the space where passengers go 


to write and send radio messages, sup 


plementary lighting should be fur 


nished to provide Y) footeandles for 


writing messages 
6.2.12- 


pools should be 


Seimming Pools Swimming 
provided with unde 
water lhehting iis well as overhead 
lighting for the pool and the surround 


ing area. Emergeney lighting should be 


provided for safety and eseape (see 


6.2.3 above). 
6.2.13—Hospital 


6.2.13.1 — Operating Room Fifty 


footeandles of general illumination 


should be provided. A special operating 
light (or lights) should be provided for 
the operating table. All electrical equip- 
ment installed less than five feet above 
the deck must be explosion-proof. Fur- 
ther requirements for the electrical in 
contained in the Recom- 
Hospital 


published by the 


stallation are 


mended Safe Practice for 
Operating Rooms, 
National Fire 


The operating light and at least one 


Protection Association. 


general lighting luminaire should be 
supplied from the emergency lighting 


system. 

6.2.13.2—Dental Thirty foot- 
eandles of general illumination should 
dental light 


should also be provided At 


Room 
he provided. A_ special 
least one 
supplied from the 


lamp should he 


emergency lighting system 


6.2.13.3—Doctor’s Office and Dispen- 
sary Twenty footcandles of general 
illumination, plus special examination 
lights, treatment lights, ete., should be 
provided, 

6.2.13.4—W aiting Ten foot- 


candles of general lighting plus light- 


> 
Room 


ing for casual reading should be pro- 
vided in a manner to suit the decora- 
tive scheme of the room. 

6.2.13.5—W ards—In to the 
general lighting, a berth light should 


addition 


he provided for each berth. If an at- 
tendant’s desk is installed, a desk light 
should be provided. At least one lamp 
in a general lighting unit should be 
supplied from the emergency lighting 
system. 

6.2.14—Recreation Room 
General lighting is required to provide 


- Crew 


illumination for card playing, reading 
Desk lights should be ‘n- 
At least 
one general lighting lamp should be 


or writing. 
stalled at all writing desks. 


supplied from the emergeney lighting 
system. 

Exit 
supplied from the emergeney lighting 


6.2.15—S pecial Lights lights, 
system, should be installed to lead per- 
sonnel to the open decks and the life- 
boats. Illuminated designation and di- 
rectional signs should be installed as 


required, 
6.3—Ship’s Offices and Naviga- 
tion Spaces 

6.3.1— W heelhouse 


operation of the ship, the wheelhouse 


During nighttime 


must be in complete darkness. except 


for necessary instrument lights. Gen 
eral lighting should be provided for 
and maintenance 


cleaning purposes 


only, Passageway lights, which would 
interfere with navigation when a door 
to the wheelhouse is opened, should be 
controlled by a door-operated switch. 
dark 


adaptation of the eyes of the personne! 


In order not to interfere with 
on duty, instruments should be illu 
minated by red lights of wavelengths 
and 
toot- 


not less than 600 millimicrons 
brightness not greater than 0.1 


lambert. 

6.3.2—C hart General lighting 
(10 footeandles) should be provided by 
Adjustable 


with red 


Room 
ceiling luminaires. chart 
table fitted 
should be installed to provide 50 foot- 


lamps, filters, 
candles. A lamp should be installed for 
illumination of the chronometers and 
should be controlled by a momentary 
The chart table lamp 


should be supplied from the emergency 


eontact switch. 


lighting system. 

6.3.3—Radar Room and Guro Room 
This space or these spaces should be 
provided with general lighting of five 


footeandles. 
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Figure 11. (above). 


by watertight luminaires in reflectors. These are controlled by a 

watertight switch at the entrance. Watertight receptacles are pro- 

vided for the use of portable supplementary units used for illumi- 
nation of servicing and maintenance equipment. 


Figure 12. (right). 


radio room 


6.3. 1— Radio The 
should be illuminated to 10 footeandles 


> 
Room 


by ceiling luminaires, all of which 
should be supplied from the emergency 


Additional 
should be 


lighting system. supple- 


mentary lighting provided 


for the specific visual tasks. 
6.3.5—Log Desks 
be equipped with a desk lamp to pro- 


Log desks should 


vide a level of 50 footeandles. 


6.4—Service Spaces—Careful at 
tention should be paid to the quality of 
illumination in galleys, shops and other 
service spaces. Reflected glare and high 
brightness ratios should be avoided 


The 
provided by ceiling luminaires with a 


general illumination should be 
work 
detail 


lighting should be provided at griddles 


concentration over benches and 
ing surfaces; supplementary 
and range tops, sewing machines and 
other points where specifie tasks are 


pertor med, 


6.5—Operating S paces — Ma 


chinery spaces, steering gear rooms 


(see Fig. 11) and other ship operating 
spaces should be provided with general 
illumination by means of luminaires 
installed so that piping and other in 
terferences do not obstruct light. The 
supple 


lighting should be 


detail 


general 
mented by lighting of gages, 
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Steering gear room. General illumination is 


Lighting for nighttime use of swimming pool 
area is from railing-mounted floodlighting luminaires located on 
the deck above. Portable festoon lights have been provided to add 
“party” atmosphere. Note stack lighting from additional floodlights. 


switchboards and other points where 
meter readings or specifie functions 


require higher levels of illumination 


a 


7. Exterior Lighting 


7.1—General Deck Lighting — 
Outside lighting of decks should be by 
means of watertight deck and bulkhead 
luminaires. Protective guards should be 
provided except in certain passenger 
areas such as passengers’ promenades 
where it is desirable to achieve a certain 
decorative effect. In certain areas, such 
below, levels of illumination 
that 


night passage should be provided. 
7.2—Cargo Handling — Modern 
fitted with 


nent lighting installations in the eargo 


as those 


in excess of required for sate 


ships are usually perma 


holds, and receptacles are normally 
located at the 


portable cargo clusters. In addition to 


hatches for use with 
the foregoing, floodlighting of the deck 
area in the vicinity of cargo hatches is 
This 


plished by the use of 500-watt projec 


recommended, may be accom 
tor type floodlights suitably located on 
the ship’s structure. At least two such 
floodlights should be provided at each 


hateh. 


7.3—Sports Deck — W here illumi 
nation is desired for nighttime sports 
floodlights 


activities, projector type 
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suitably located to illuminate the game 


areas are recommended, See Fig. 12. 


7.4—Lifeboat Launching -— Pro 
jector type floodlights (500-watt con 
sidered suitable) should be provided at 
The loca 


tion of the light should be such that it 


each lifeboat for launching. 


can be trained on the boat or the boat 


gear during launching operations. 


7.5—Stack Lighting—W here stack 
floodlighting is desired, 500-watt pro 
iector type floodlights equipped with 
focusing adjustment are recommended, 
They should be provided in sufficient 
quantity and located to insure an even 
light distribution on the entire stack, 
except when special effects are desired 
See Fig. 12. 

7.6—Navigation Lights—Naviga 
tion lights 
“Rules of the Road” 
stalled to 


rules for the waters in which the ves 


should conform to the 
and should be in 
conform to the governing 
sel is to navigate. 

7.7—Searchlights — A_ 1(00-watt 
searchlight installed on the top of the 
wheelhouse and operable from within 
the wheelhouse should be provided for 
navigational purposes. In addition, two 
signalling searchlights, equipped with 
manually-operated shutters, should be 
provided, one port and one starboard 


on the bridge wings. 
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INSTALLATION AT DELAWARE AVENUE MEDICAL CENTER, BUFFALO, N. Y. 


Lighting a Building's Sign 


LIGHTING OBJECTIVE: ‘To illuminate a building’s identification sign in a dignified but attention 


compelling manner 


GENERAL INFORMATION: This building, located in a residential area, is approximately 50 feet 
wide. The illuminated facade is of light cream brick (70% RF), with a seven-foot high panel of 


blue terra cotta (30% RE) which acts as a background for the stainless steel sign letters 


INSTALLATION: Five NuArt Lighting & Manufacturing Co. (Salt Lake City, Utah) catalog No 
NASL-105-96-RS units are mounted 18 inches above ground, 48 inches out from the building. Each 
of the eight-foot long units is equipped with one 96-inch T-12, 1500 ma cool white VHO rapid-start 
lamp. Each unit is also provided with plastic covers, neoprene socket boots, and three weep holes 

\ll units are aimed at a 45-degree angle with the vertical 

After approximately five months of use the illumination was 65 fe at 48 inches above ground 

At a seven-foot height the illumination was 35 fc. Brightnesses were as follows: brick at 48-inch 

height, 40 fL; terra cotta panel at 48-inch height, 20 fL; and stainless steel letters, 14 fL. It is 


reported that the sign can be easily read at a 150-foot distance 
Lighting designed by Frey Electric Construction Co., 225 French St., Buffalo, N. Y. 


Lighting data submitted by the Niagara Mohawk Power Corp., Buffalo, N. Y., as an 
illustration of good lighting practice and to aid in the design of similar 


installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Illuminating Engineering Nomenclature 
And Photometric Standards 


Preface 


Since the publication of ASA Z7.1- 
1942 “Illuminating Engineering No- 
menclature and Photometric Stand- 
ards,” the Nomenclature Committee 
has been developing or revising seg- 
ments of the Standard with the aim of 
eventually having a complete revision. 
As these segments, usually whole sec- 
tions, are revised by the Committee, 
they are sent to Council for approval 
and publication. 

This report presents terms and tables 
in Section 05. which are to replace 
those of the same number published in 
ILLUMINATING ENGINEERING, Vol., LIT, 
No. 11, pp. 600-608 (November 1957). 
It also presents a new Section 25 which 
is to replace the section of the same 


number in the 1942 Standard. 


NOMENCLATURE COMMITTEE 

S. K. Guth, Chairman, 1958-1959 
Priscilla Presbrey, Chairman, 1957-1958 
E. Q. Adams D. M. Finch 
A. Abramowitz J. O. Kraehenbuehl 
L. E. Barbrow W. F. Little 
George Clark Philip F. O’Brien 
C. L. Cottrell Harris Reinhardt 


Section 05. Photometric 
Quantities 


05.005. Licut: 
illuminating engineering, light is visu 


For the purposes of 


ally evaluated radiant energy. 


Light is psychophysical, neither 
purely physical nor purely psychologi 


eal. Light is not synonymous with 


radiant energy, however restricted, 


nor is it merely sensation. In a gen 
eral, nonspecialized sense light is the 
aspect of radiant energy of which a 
human observer is aware through the 
visual sensations which arise from the 


Approved by the Council of the Illuminating 


Engineering Society, February 1959, except for 


05.005, 05.095, 05.100, 05.101, 05.102, Ta 
ble I(a) and Table I(b) which were approved 
March 1958. Terms 05.025, 05.105 and 25.7 


with further revisions 
1959 A Transaction of 


March 
February 


approved 1958 
approved 


the L.E.S 
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Prepared by the Nomenclature Committee 


of the 


stimulation of the retina of the eye. 
The present basis for the engineer 
ing evaluation of light consists of the 
color-mixture data i, ¥, Z adopted in 
1931 by the International Commission 
include 


on Illumination. These data 


the spectral luminous efficiency! data 


adopted in 1924 by the CIE, (See 
05.100 and 05.101.) 
05.015. LuMmEN, Im:* The lumen is 


the unit of luminous flux. It is equal 
to the flux through a unit solid angle 
from a uniform 


(steradian ) point 


source of one eandela (eandle), or to 
the flux on a unit surface all points of 
which are at unit distance from a uni- 


form point source of one eandela. 


For some purposes the kilolumen, 
equal to 1000 lumens, is a convenient 
unit, 

05.025. CANDELA (CANDLE), e: The 


candela (formerly candle) is the unit 
of luminous intensity. One candela is 


defined as '/goth of the luminous in 


tensity of one square centimeter of 


projected area of a blackbody radiator 
operating at the temperature of solidi- 
fication of platinum. Values for stand 
ards having other spectral distributions 


are derived by the use of accepted 


spectral luminous efficiency data.’ (See 
05.100 and 05.101.) 


From 1909 until the introduction of 


the present photometric system on 


January 1, 1948, the unit of luminous 


intensity in the United States, as well 


as in Franee and Great Britain, was 


the “international candle” which was 


maintained by a group of carbon-fila 


ment vacuum lamps. For the present 


unit as defined ove, the internation 


ally aeeepted term is candela, The 


difference between the candela and the 


old international candle is so small 


that only measurements of high pre 


The term spectral luminous efficiency replaces 
the former relative luminosity or relative lumi 


nosity factor 


*For terms bearing this reference, the defini 
tions given are substantially 
definitions adopted by the International Com 
mission on Illumination 


equivalent to 


Nomenclature and Photometric Standards 


Illuminating Engineering Society 


National 
Letter Circular 


affected. 
Bureau of Standards 
LC864. ) 


cision are (See 


05.030. 


abbreviation, ep: 


CANDLEPOWER, I = dF/daw; 
Candlepower is lu- 
minous intensity expressed in candelas 


(candles). 


05.040. Foorcanpie, fe:* The foot- 
candle is the unit of illumination when 
the foot is taken as the unit of length. 
It is the illumination on a surface one 
square foot in area on which there is a 
uniformly distributed flux of one lu- 
men, or the illumination produced at a 
surface all points of which are at a 
distance of one foot from a uniform 
point source of one candela (candle). 


05.045. Lux, lx:* The lux is the prac- 
tical unit of illumination in the metric 
system, and is equivalent to the “meter- 
candle.” It 
surface one square meter in area on 


is the illumination on a 
which there is a uniformly distributed 
flux of one lumen, or the illumination 
produced at a surface all points of 
which are at a distance of one meter 
from a uniform point source of one 


eandela (eandle). 


05.070. Units or PHOTOMETRIC 


BRIGHTNESS (LUMINANCE): Photo- 
metric brightness (luminance) of a 


surface in a specified direction may be 
expressed in luminous intensity per 
unit area of surface. 

A typical unit in this system is the 
candela (candle) per square inch. 
Photometric brightness (luminance) 

of a surface in a specified direction 
may also be expressed in terms of the 
number of lumens per unit area which 
would be emitted by the surface if the 
brightness in all directions within the 
hemisphere on the side of the surface 
being considered were the same as the 
brightness in the specified direction. 

A typical unit in this system is the 
footlambert, equivalent to one lumen 
per square foot. 
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This 


metric 


method of specifying photo 


brightness is equivalent to 


stating the number of lumens which 
would be emitted if the surface were 
replaced by a perfectly diffusing sur 
face with a photometric brightness in 
all directions within the hemisphere 
equal to the photometric brightness of 
direction 


the actual surface in the 


specified. In practice no surface fol 


lows exactly the cosine formula of 
emission or reflection; hence the pho 
tometric brightness (luminance is 
not uniform but varies with the angle 


from which it is viewed. 


The average photometric brightness 
luminance) of a _ surface 
terms of the 


from 


iverage 


may he expressed in 


total lumens actually emitted 


the surface per unit area. Average 


photometric brightness (average lu 


minance) specified in this way is iden 


tical in magnitude with luminous 


emittance 05.016 


In general, the concept of average 


photometric brightness (average lu 


minanes is useful only when the 


photometric brightness (luminance) 


is reasonably uniform throughout a 


and 
a large area of the surface con 


very wide angle of observation 
over 
sidered. It has the advantage that it 
ean be readily computed for reflecting 
surfaces by multiplying the incident 
(illumination ) 


of the 
a transmitting body it 


luminous flux density 


by the luminous reflectance 
surface. For 
ean be computed by multiplying the 
incident luminous flux density by the 


luminous transmittance of the body. 


05.075. 


unit of photometric brightness (lumi- 


Stiip, sb:* The stilb is a 


nance) equal to one eandela (candle) 


per square centimeter 


The name stilb has been adopted by 
the International Commission on Illu 
commonly used in 


mination and is 


European publications. In America 
the preferred practice is to use self- 
explanatory terms such as candela per 
candela per 


ire inch and square 


centimeter 


05.080. 
a unit of photometric brightness (lu- 


LAMBERT, L: The lambert is 


minanee) equal to 1/r candela (candle) 
per square centimeter, and, therefore, is 
equal to the uniform photometric 
brightness (luminance) of a perfectly 
diffusing surface emitting or reflecting 
light at the 


square centimeter. 


rate of one lumen per 


*For terms bearing this reference, the defini 


tions given are substantially equivalent to 
definitions adopted by the International Com 
mission on Illumination 
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The lambert is also the average 
photometric brightness (luminance) 
of any surface emitting or reflecting 
light at the rate of one lumen per 
square centimeter. For the general 
ease the average must take account of 
variation of photometric brightness 
(luminance) with angle of observa- 
tion; also of its variation from point 


to point on the surface considered. 


05.085. Fooruampert, fL: The foot- 
lambert is a unit of photometric bright- 
ness (luminance) equal to 1/m candela 
foot, or to the 


uniform photometric brightness (lumi- 


(candle) per square 
nance) of a perfectly diffusing surface 
emitting or reflecting light at the rate 
of one lumen per square foot, or to the 
average photometric brightness (lumi- 
nance) of any surface emitting or re- 
flecting light at that rate. 
The average photometric brightness 
(luminanee) of any reflecting surface 
in footlamberts is, therefore, the 
product of the illumination in foot 
eandles by the luminous reflectance 
of the surface 
The footlambert is the same as the 
“apparent footeandle.” 
05.095. SpecrraL Luminous Erricacy? 
F\/P)\: 
radiant flux 


or Raptant Fiux, Ky Spee 
tral luminous efficacy of 
(see 10.015) is the ratio of the lumi- 
nous flux at a given wavelength to the 
radiant flux at that wavelength. It is 


expressed in lumens per watt. 


Luminous Errt- 
Fivx!: Spectral 
radiant flux is 


05.100. 


CIENCY OF 


SPECTRAI 
RADIANT 
luminous efficiency of 
the ratio of the luminous efficacy for 
a given wavelength to the value at the 
luminous 


wavelength of maximum 


efficacy. It is dimensionless. 


05.101. 


NOUS 


LuMI- 
PHoToPI 


VALUES OF SPECTRAL 
Erriciency! FOR 
spectral 
10-milli- 


two oft 


Vision, Vy: The values of 


luminous efficreney given at 


micron intervals in column 
Table I(a) were provisionally adopted 
by the International Commission on 
Illumination in 1924 and were adopted 
in 1933 by the International Committee 
on Weights and Measures as the basis 
for establishment of photometric stand- 
ards of types differing from the pri- 
mary standard in spectral distribution 
of radiant flux. The intermediate values 
viven in other columns of Table TI have 
heen interpolated. 


ormerly luminosity factor 


Vomenclature and Photometric Standards 


These standard values of spectral 


luminous efficiency were determined 


by observations with a small photo 
metric field having a moderately high 
(luminance), 


photometric brightness 


and photometric evaluations based 
upon them consequently do not apply 
exactly to other conditions of obser 

vation, 
05.102. LuMI- 


xous Erricrency! ror Scoropic VISION, 


VALUES OF SPECTRAL 
V’,: The values of spectral luminous 
efficieney given at 10-millimicron inter- 
vals in Table I(b) were provisionally 
adopted by the International Commis 
sion on Illumination in 1951. 


These values of spectral luminous 

efficiency were determined by observa 

tions by young dark-adapted observers 

using extrafoveal vision at near 
threshold photometric brightness (lu 
minance 

05.105. Luminous Erricacy or Rapt- 

ANT FLvx: 


radiant flux is the ratio of the total 


The luminous efficacy of 


luminous flux to the total radiant flux. 
It is expressed in lumens per watt. 

Although luminous efficacy of radi 

ant flux lumens per 

watt of the radiant flux, the luminous 


1s expressed in 
efficacy of a practical source of light 
is based upon the power supplied to 
the source rather than the radiant flux 
from the souree (see 25,7 

The 


luminous 


reciprocal of the maximum 


efficacy of radiant flux is 
sometimes called ‘‘ mechanical equiva 
lent of light;’’ that is, the watts per 
lumen at the wavelength of maximum 
luminous efficacy. The most probable 
0.00147 


corresponding to 680 lumens per watt 


value is watt per lumen, 


as the maximum possible luminous 
efficacy. These values are based on the 
eandela (candle) as defined in 05.025, 
1947 
ture Seale by using Planck’s equation 
1.438 em deg K, ¢, 


12 watt em*, and 2042K 


on the International Tempera 
with ¢, 

3.741 &* 10 
as the temperature of freezing plati 
num, and on the standard CIE pho 
luminous — efficiency 
Table I(a If the 


standard CIE scotopie spectral lumi 


topie spectral 


values given in 
nous efficiency values given in Table 
I(b) are used, the maximum luminous 
efficacy is 1746 ‘* 


watt. 


scotopic ’’ lumens per 


Section 25. Light Sources 
25.1 Lampe: 


for a man-made source of 


Lamp is a generic term 
light. By 
extension, the term is also used to de- 
note sources that radiate in regions of 
the spectrum adjacent to the visible. 
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TABLE I(a)—Photopic Spectral Luminous Efficiency Values. 


(Unity at Wavelength of Maximum Luminosity) 


Standard 


Ain me 


0.00004 0.000045 
00012 .000138 
.0004 00045 
.0012 .00138 
0040 00455 
0116 01257 
023 0243 
038 0399 
060 0627 
091 .0950 
139 
208 
.323 
503 
.710 
862 


380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 


760 


0299 
01585 
.00759 
00381 
001954 
000975 
000482 
000231 
000111 
000056 


00105 
00052 
00025 
00012 
00006 


\ lighting unit consisting of a lamp 
with shade, reflector, enclosing globe, 
housing, or other also 
called 


order to distinguish 


accessories 18 


a ‘‘lamp.’’ In such eases, in 


between the as 
the 


is often called a 


unit and 
the latter 


**bulb’’ or ‘‘tube,’’ 


sembled light soures 
within it, 
if it is electrically 
(See 30.035, Lumi 


powered. also 


naire.* ) 


25.3.2 FLUORESCENCE: 


light as the result of, 


Fluorescence is 
the emission of 
only during, 


and the absorption ot 


radiation of shorter wavelengths. 


25.3.3 


rescence 


PHOSPHORESCENCE: Phospho 
is the emission of light as the 
result of the absorption of radiation, 
and continuing for a noticeable length 
of time after excitation. 

25.3.4 ELECTROLUMINESCENCE: Elee 
troluminescence is the emission of light 
from a phosphor excited by an electro 


magnetic field. 


25.4 INCANDESCENT FILAMENT LAMP 
An 


incandescent filament lamp is a 


Engineering Nomenclature and 


ASA Z 7.1-1942 


Illuminating 


Photometric Standards 
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0.000049 
-000155 
00049 


.0257 .0270 


Values interpolated at intervals of one millimicron 


a 3 4 5 


0.000054 0.000059 0.000064 
000173 000193 000215 
00054 .00059 00064 
00174 .00195 00218 
00581 .00651 .00726 
.01463 01571 .01684 

.0284 .0298 

.0459 0480 

.0709 0739 

.1080 1126 

1629 .1693 

.2476 2586 
3890 4073 
5865 6082 

.7776 .7932 

.9056 9149 

.9760 9803 
0000 0002 
9828 9786 

9235 9154 

8277 8163 

.7076 6949 

5797 5668 

4535 4412 

.3329 3210 

.2261 2170 
1452 1382 

0910 0862 0816 
0506 0475 0446 
0263 .0247 0232 

01376 01281 01192 

.00656 00612 00572 
00332 .00310 00291 
001699 .001587 001483 
000845 .000788 000736 
000415 000387 000360 
000198 .000185 000172 
000096 000090 000084 
000048 .000045 000042 


00156 
00515 
01358 


.0438 
.0681 
1035 
1567 
2371 
3714 
5648 
-7615 
8956 
9713 
9994 
9865 
9312 
8388 
-7202 


5926 


0418 
0654 
0992 
1507 
2270 
3544 
5436 
7449 
8851 
9661 
9983 
9898 
9386 
8496 


001821 
000907 
000447 
000214 
000103 


000052 


lamp in which light is produced by a 


filament heated to ineandescence by an 
electric current. 

25.2 INCANDESCENCE: Inecandescence is 
the self-emission of radiant energy in 
the visible spectrum due to the thermal 


excitation of atoms or molecules. 


TABLE I(b)—Scotopic Spectral Lumi- 
nous Efficiency Values. (Unity at Wave- 
Luminous Effi- 


length of Maximum 


ciency.) 


Relative 
Value 


Relative 


\ in mu Value \ in mu 


t20 0.000589 90 0.0655 


002209 600 
610 


620 


O3315 
01593 


00ge29 
O3484 
09066 630 OO3885 
640 


650 


001497 
000677 
660 0003129 
670 0001480 
650 O000T1TS 
690 00003533 

00001780 

00000914 

0000047 

000002546 
000001379 
000000760 
000000425 
0000002413 


0000001390 
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0.000071 
.000241 


.0313 
-0502 


1175 1225 


2701 
4259 


.5539 


1316 


.00273 
001387 
.000688 


.000160 
.000078 


6 ae ~ 9 


000104 
000350 
00104 
00352 
.01066 
02170 
0362 
0574 
.0872 
1333 
1991 
3087 
4836 
6914 
8495 
9471 
9928 
9969 
9581 
8796 
.7690 
6437 
5156 
3929 
2755 
1830 
1128 
0648 
0343 
0182 
00886 
00440 
00225 
001130 
000560 
000270 
000130 
000064 
000032 


0.000090 
000308 
00090 
.00310 
00976 
.02043 
0345 
0549 
0836 
1278 
1909 
.2951 
4642 
6717 
8363 
9398 
9902 
9984 
.9638 
.8890 
.7809 
.6565 
5282 
4049 
.2864 
1912 
1188 
.0688 
0366 
0194 
00956 
00471 
00241 
001212 
000601 
.000291 
000139 
000069 
000035 


0.000080 
.000272 
00080 
00274 
00889 
.01920 
.0329 
.0525 


0802 


00071 
00244 
.00806 
01800 


.0769 


.1833 
.2823 
4450 
6511 
8225 
.9320 
.9873 
9995 
9691 
8981 
-7928 
6694 
.5410 
.4170 
2977 
.1996 
1251 
0729 
0391 
0206 
01030 
00503 
00256 
.001297 
000644 
0008138 
000149 
000074 


0000387 


1761 


-6299 
8082 
.9238 
.9840 
.0001 
9741 
.9069 
-8046 
.6822 


4291 
.83092 
.2082 

0771 

0418 

0219 

01108 

00536 


000335 


000039 


25.3 Luminescence is 


any 


LUMINESCENCE: 
light 


directly to ineandescence. 


emission of not aseribable 


Gaseous 


25.3.1 


discharge is the emission of light from 


GASEOUS DISCHARGE: 
gas atoms excited by an electric current. 


25.3.1.1 An are dis 


charge is 


Arc DISCHARGE: 


an electrie discharge char 
acterized by high cathode current den 
sities and a low voltage drop at the 


cathode. 


25.3.1.2 DISCHARGE: A 


discharge is an electrie discharge char 


GLOW glow 
acterized by a low, approximately con- 
stant, current density at the cathode, 


low cathode temperature, and a high, 


approx imately constant, voltage drop. 


An 


electrie-discharge lamp is a lamp in 


25.5 Evecrric-DisCcHARGE LAMP: 
which light (or radiant energy near the 
visible spectrum) is produced by the 
passage of an electric current through 
a vapor or a gas, 

(a) Electric-discharge lamps may be 
named after the filling gas or vapor 
which is responsible for the major por 
the radiation; ie., 


tion of mereury 
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lamps, sodium lamps, neon lamps, 


(b) A second method of designating 


lamps, et 


electric-discharge lamps is by physical 


dimensions or operating parameters; 


short-are lamps, high-pressure 
, low-pressure lamps, ete. 
4 third method of 


discharge 


designating 


electri lamps is by their 


applications; in addition to lamps for 


illumination there are photochemical 


bactericidal lamps, black-light 


lamps, 


sun lamps, ete 


lamps, 


LAMP A hot 


electric-discharge 


25.5.1 ATHODE 


Hor-( 
cathode lamp is an 
lamp whose mode of operation is that 
The eathodes may 


an are discharge 


be heated by the discharge or by ex 


ternal eans. 


eold 


electrie-discharge 


25.5.2 Coio-Carunope Lamp \ 


eathode lamp is an 


lamp whose mode of operation is that 


of a glow discharge, and which has 


electrodes so spaced that most of the 
from the column 


light comes positive 


hetween them 


Lame: A 


electrie-discharge lamp whose mode of 


25.5.3 GLow glow lamp is an 


operation is that of a glow discharge, 


and in which light is generated in the 


lose to the eleetrodes 


space 


LAMP \ fluo 


s a low-pressure mereury 


25.5.4 


reseent lat p 


FLUORESCES 


electrie-discharge lamp in which a fluo 


rescing coating (“phosphor”)  trans- 
forms some of the ultraviolet energy 


generated by the discharge into light. 


25.5.4.1 Preneat FLvorescent LAMP: 
\ preheat fluorescent lamp is a fluo- 
reseent lamp designed for operation in 
a circuit requiring a manual or auto 
matie starting switch to preheat the 


electrodes in order to start the are. 


25.5.4.2 FLUORESCENT 


LAMP An 


INSTANT-START 
instant-start fluorescent 
lamp is a fluorescent lamp designed for 
starting by « high voltage without pre 


heating of the electrodes. 


25.5.4.3 FLUORESCENT 


LAMP 


Rapip-STartT 
A rapid-start fluorescent lamp 
is a fluorescent lamp designed for op 
eration with a ballast that provides a 
low-voltage winding for preheating the 
electrodes and initiating the are with 
out a starting switch or the application 
of high voltage. 
25.5.5 FLUoRESCENT-Mercury Lampe: 
\ fluorescent-merecury lamp is an elee 
having a high 


trie-discharge lamp 


pressure mereury are in an are tube, 


and an outer envelope coated with a 


fluorescing substance (“phosphor”) 


which transforms some of the ultra- 


violet energy generated by the are into 


earbon 


Arc Lamp \ 


are lamp is an electric-discharge lamp 


ARBON 


el ploving in are discharge between 


carbon electrodes. One or more of these 
electrodes may have cores of special 
chemicals which contribute importantly 
to the radiation. 


25.5.7 Bauuast: A ballast is a device 
used with an electric-discharge lamp to 
obtain the necessary cireuit conditions 


for starting and operating. 


25.5.8 Starter: A starter is a device 
used in conjunction with a ballast for 
electric 


the purpose of starting an 


discharge lamp. 


25.6 PuorortasH Lamp: A photoflash 
lamp is a lamp in which combustible 
metal or other solid material is burned 
in an oxidizing atmosphere to produce 
light of high intensity and short dura 


tion for photographie purposes. 


25.7 Luminous Erricacy (oF A SouRCE 
or Ligut): The efficacy of a source of 
light is the ratio of the total luminous 
flux emitted to the total lamp power 
may be expressed in 


input. Power 


watts or in thermal units censumed 


per unit time. 


25.8 Lignt Center: The light center 
of a lamp is the center of the smallest 
sphere that would completely eontain 


the light-emitting element of the lamp. 
The light 
center length of a lamp is the distance 
light 


reference point on the lamp 


25.9 Lignt CENTER LENGTH: 


from the center to a specified 
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officers, National and | 


workings of LES 





socal, are 
as far as appointed, for 1959-1960. Watch for this handy reference material on the inside 


Know Your Society in 1959-1960 


parts of the Society ’s styucture for the new administrative vear 


ial features in the October issue of ILLUMINATING ENGINEERING will be two vital 


Pietures of all [TES 


scheduled for this issue, as well as lists of Committees, 
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IES Elects Eight Fellows 


On the recommendations of the Board 
of Fellows, the Council of IES elected 
eight members to the grade of Fellow. 
This unanimous action was taken at the 
The new 


June 18 meeting of Council. 


Fellows are: 


Richard D. Bradley, Technical Diree 
tor, Research Department, Day-Brite 
Lighting Inc., St. Louis, Mo.; St. Louis 
Section. 

Technical 
presented before National Technical Con 
ferences and published in IE, research 


committee activity, papers 


and development in photometry, glare 
evaluation and specifications for finishes 
of materials- 


Bradley’s contributions to the lighting 


these are, in main, Mr. 
industry and, ultimately, to the lighting 
consumer. 

Mr. Bradley is 
work, not only in 


NEMA and ASA. 
ing as Chairman of the IES Institutions 


active in committee 
IES but 


He is currently serv 


also for 


member of the 
Main 
Previously he has 


Committee and as a 
School, 
tenance Committees. 
served on other of the 
technical Chairman 
of the 
Guide to Photometry. He is Chairman 
of the Ballast Heating 
NEMA and is a member 
Ballast Committee, C82. 
He is the author or co-author of some 


Testing Procedures and 


many Society 
committees. He is 
subcommittee on a Practical 
Committee of 
of the ASA 


twelve papers published in TE, many of 
them also presented before national or 
regional 
quently at 


conferences. He 


speaks fre 


local Section and Chapter 
meetings. 

Among his rather diverse accomplish 
ments in research and development can 
be listed a photometric laboratory using 
recording, a corro 


snychronized linear 


sion-resisting finish for use on steel 


under severe conditions, a method of 
determining the hiding power of plastics 
or other diffusing or refracting materials 
and a “Glare Range” technique of direct 
glare evaluation. 
and constructed a thermal laboratory for 
the study of thermal effects of ballasts 


and sources. 


He has also developed 
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George W. Clark, Manager of Engi 
Fixtures, 
Wheeling, 
Pittsburgh Section. 


neering, Sylvania Lighting 


Products  Ine., West Va.; 


One of Mr. Clark’s most original con- 
tributions to the lighting field has been 
his stimulation of interest in the esthetic 
lighting, 


and psychological aspects of 


particularly with respect to periodic 


changes in color and arrangement. He 


has been associated to a great extent 


with the use of plastics for lighting 


equipment. By working closely with 
manufacturers of plastics materials, by 
giving talks and preparing articles re 
lating to their use in lighting equipment, 
he has been instrumental in establishing 
an understanding of both their capabili 
ties and limitations. He has worked with 
the SPI-TES-NEMA group in relation to 
the establishment of standards for use 
of plastics in lighting equipment. 

Mr. Clark has served the Society in 
both 
He has been a member or chairman of 


IES 


rently is Chairman of the Committee for 


technical and non-technical ways. 


many technical committees, cur 
Lighting Design Practice and a member 
Handbook Re 


vision Committees. He has presented two 


of the Roadway and the 


papers before LES National Conferences 
and has done original work in the fields 
of fluorescent lighting for television pro 
duction, caleulations for extended area 
lighting and acousties and lighting. 
When in Washington, D. C., with the 
Potomae Electric 
Chairman of the Capital Section of TES, 
in 1950-1951. He was Chairman of the 


1951 Na 


Power Co., he was 


Executive Committee for the 


tional Technical Conference. 


Berlon C. Cooper, Associate Editor, 
Electrical Construction and Maintenance, 
McGraw-Hill Publishing Co., New York, 
N. Y.;: New York Seetion. 

Practically all phases of applied illu 
minating engineering have, at one time 
or another, been Mr. Cooper’s concern. 
He began his career in the industry as 
a sales manager with Curtis Lighting 
Ine., at which time he developed many 
He later be 


came a lamp and lighting specialist for 


new application techniques. 


the General Electric Supply Corp., where 


he helped to further the use of mercury 
lamps, developing new equipment to meet 
field application needs. He also became 
quite an authority on church lighting. 
In 1938, Mr. Cooper joined the Public 
Buildings Administration, of the Federal 
Works 
layout and specifications for all special - 
The 
brought 


Agency, to handle the design, 


lighting in all Federal buildings. 
large scale, world-wide 
forth many new lighting techniques and 
During World War II, Mr. 
Cooper held administrative positions with 
the War Production Board, in the Light 


project 


equipments. 


ing and Fixtures Section, serving the 


industry and government in various 
capacities. 

His latest, and current, activity in the 
interests of good lighting is in the field 
work. At first as Eastern 
Editor then as Associate Editor of EC 
and M, his efforts 


devoted to the writing of 


of editorial 


primary have been 
articles on 
lighting in all its phases—including 
research, application, sell 


installation, 


engineering, 
ing, distribution, main 
tenance, market analyses and industry 
wide promotion. 

Mr. Cooper’s TES activities have been 
equally varied. He has served on many 
Society committees, both technical and 
National 


Lighting Service 


non-technical Institutions, 


Technical Conference, 


and Golden Anniversary, to name but 


a few of the more recent. He has been 
an officer of both the Capital and the 
New York Section and is a member of 
the New York 


Forum. 


Residence Lighting 


years, Mr. 


During the last twelve 
Cooper has averaged three or four talks 
a year before lighting groups, including 
IES Sections and Chapters, lighting 
equipment manufacturers, electrical con 


tractors and engineers. 


Robert T. Dorsey, Supervisor, Com 
mercial Lighting Application, General 
Electric Co., Cleveland, Ohio; Cleveland 
Section. 

IES 
other articies, design developments and 
part of Mr 


services in 


-atents, Conference papers and 


committee activity are all 
achievements and 
field. 


Dorsey’s 
the lighting Internationally, he 


Continued on page TA) 
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Here and There 
With IES Members 


{ES National Officers “taking five” 
from 14-hour executive session held 
July 23 at Pt. Pleasant, N. J. Seated, 
l. to r.. are: R, CG. Slauer, Vice-Presi- 
dent; J. B. Browder, President-Elect; 
J. R. Chambers, General Secretary; CG. 
Frank Dean, Treasurer. Standing: W. 
P. Lowell, Jr.. Finance Committee and 
G. J. Taylor, TES President. 


Blackwell Visibility Meter (center in photo at left) sur- 
rounded by members of the IES Roadway Committee 
during their recent inspection tour of the Institute for 
Research in Vision at Ohio State University. Trip to the 
Institute was one of the highlights of the Committee's 
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University of New Mexico architectural 
student W. Miles Brittelle, left, accepts 
check and congratulations for his win- 
ning entry in the New Mexico Section’s 
Allied Arts contest. Making the pres- 
entation is Carl R. Albach of the Sec- 
tion’s Allied Arts Committee, while 
Robert C. Ponto (second from left), 
third prize winner and R, Douglas 
Kelley, second prize winner, look on. 
Project was the lighting design for a 
modern theatre. 


meeting, seen in session at the Pick Fort Hayes Hotel, 
Columbus, Ohio, in photo at right. Left to right at the 
meeting are D. A. Toenjes, General Electric; W. E. 
Schwannhauser, General Electric; W. H. Edman, Holo- 
phane and Chairman D. W. Rowten, Westinghouse. 
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New Fellows 





Richard D. Bradley 


Lawrence ©. Johnson 


(Oontinued from page 5A) 


is the representative for the United States 
CIE 
Outdoor Lighting. 

Mr. Dorsey’s particular forte is in the 
affiliated 


and before assuming his present position 


on the Committee on Sports and 


lighting of stores and areas, 
he was Store Lighting Specialist for his 
company. Many of his developments in 


design and techniques have, naturally, 


been in this area. He was the main con 
tributor to the store lighting section of 
the Golden Anniversary issue of IE. He 
is currently Chairman of the Subcom 
mittee on Revision of the Store Light 
ing Guide as well as a member of the 
main Store Committee. 

Mr. Dorsey is also a member of the 
Sports Lighting Committee and was in 
the group which organized the joint 
Task Committee on Signs, with the Out 
door Advertising Association of America 
and the National 


tion. He has been a 


Electric Sign Associa 
member or Chair 
man of numerous other IES technical 
committees, 

He has presented several papers and 
discussions of other papers at IES Na 
Technical 
contributed to 


IES Lighting Handbook, in its various 


tional Conferences. He has 


several sections of the 
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George W. Clark 


E. A. Linsday 


editions. As a speaker, he is in great 


IES 


Regional and Section/Chapter meetings. 


demand for presentations before 


Lawrence E. Johnson, Supervisor, 
Commercial Sales, Minneapolis Division, 
Northern States Power Co., Minneapolis, 
Minn.; Twin City Section. 

Perhaps the most outstanding of Mr. 
Johnson’s efforts in the service of illu 
minating engineering have been those de 
of knowledge 


voted to ‘‘dissemination 


Almost every aspect of his activi 


ties has been toward this end—whether 


by example, in the many noteworthy 


lighting installations he has designed, 
or by the direct establishment and con 
ducting of lighting courses and the in 
numerable talks on light, its application 
and influence on architecture to schools, 
colleges, art schools, trade schools, study 
seminars, civic groups and IES meetings. 

In 1957, 


the committee 


Mr. Johnson was chairman of 
which set up the section 
on illumination in the “Guide for Edu 
Public 
Minnesota,” published by 
Education. 


eational Planning of School 


Buildings in 


the State Department of 


His committee’s recommendations were 


adopted in their entirety and are in 


practice today. He developed and co 


Berlon C. Cooper 


Stanley McCandless 


Robert T. Dorsey 


Priscilla Presbrey 


AIA-IES 
nar for architects and engineers at the 
He developed 

IES Prize 


Illumination at the 


ordinated the Lighting Semi 


University of Minnesota. 
the Twin 


Problem in 


City Section’s 
same 
university. 

A charter member of the Twin City 
Section, he has held every elective posi 


tion as officer of the Section. 


Elston A. Linsday, Supervisor, Indus 
trial Lighting, Application Engineering, 
Electric Co., Ohio: 

Section, 


General Cleveland, 


Cleveland 
Through many media, Mr. Linsday has 
consistently expounded his concepts on 


quality and quantity of lighting ir 


industry. These include: [ES Technical 


Conference papers, articles in trade 
frequent 
IES 


Chapter technical programs and member 


publications, appearances as 


speaker at Regional and Section 


ship, over a period of years, on many 
of the subcommittees working on Recom 
mended Practices in industry, as well as 
the main Industrial Committee itself. 

Mr. Linsday was Vice-Chairman of the 
ASA Sectional All, 


produced the American Standard Prac- 


Committee which 


tice of Industrial Lighting, and served 
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new cool 
Sola ballast 


easily passes 
“‘jm-fixture”’ heat tests 


coolest coilis 
and capacitor 
Siwe full ballast life 





i CONSTANT 
: Sequenstai 
MADE UNDER ONE OR MORE OF THE FOLLOW! 


U.S. PAT'S. 2806199-2346621-2489245.255211 
Ballast for two 40-watt rapid-start lamps CANADIAN PAT’S. 439-590 (1947) AND PATENT 


Catalog Number 670-109 FOR 2-T12 40 WATT RAPID START LAM! 
CAT. NO670-109, HIGH P. 
118 VOLTS 0.80 AMI 
LAMPS MUST BE WITHIN 1” OF 
SOLA ELECTRIC CO. CHICAGO, 5c 


mo price penalty 
for this prer,iwurm 
performance 
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Now—totally new electrical and mechanical design 
sets highest standards of “in-fixture” ballast per- 
formance. This new two-lamp, 40-watt, rapid-start 
ballast is dramatic evidence of progress made pos- 
sible by Sola’s philosophy of conservative design. 
Sola views the ballast as integral with the lighting 
fixture and has consequently built its new ballast 
to pass exacting “in-fixture” tests and for actual 
operation under the most demanding conditions. 


This new rapid-start ballast is designed to give 
only a 42°C coil-temperature rise when tested 
according to U.L. and E.T.L. methods. New cir- 
cuitry increases ballast efficiency through reduced 
wattage loss. 


The new ballast was tested in a four-lamp fix- 
ture, completely enclosed and surface-mounted on 
acoustical material. Temperature in the fixture chan- 
nel was 18°C hotter than the usual 40°C ambient 
of U.L. and E.T.L. tests. Despite these severe test 
conditions, the following impressive results were 
recorded. 


@ Maximum coil temperature was 89.3°C. This is 
15°C cooler than the limit of Class A insulation. 


e Temperature of the capacitor’s case under this 
especially severe test was within the heat limits 
of the capacitor’s insulation. 


e The “hot-spot” temperature on the ballast case 
was 81°C. This is 5°C cooler than premium-priced 
ballasts similarly tested, and it is 9°C cooler than 
the maximum allowed under U.L. fixture require- 
ments. 


This new level of cool ballast operation contrib- 
utes to full ballast life. These improvements result 
from Sola’s concept of ballast engineering that treats 
the ballast as integral with a fixture and part of 
the complete lighting system rather than as an 
isolated component. This approach has produced a 
major engineering breakthrough — the elimination 
of thermal insulating barriers which formerly con- 
fined ballast heat within the coil and capacitor 
compartment. Now, heat is far more easily dissipated 
through the case and fixture. The combination of 
fixture and Sola ballast now team up for cool, 
efficient, trouble-free operation. 











VATTAGE 
~ BALLAST 


SOLA PATENT NO.’S GaTWE 
582291 AND PAT. PEND. 
END. 7 ai 


AT 425 MA 
15 WATTS LOSS 
60 CYCLES / 

[TAL REFLECTOR 

-LINOI$ U.S.A. 


CONNECT BALLAST AS SHOWN” > 


LAMP 


Send for test ballasts or literature 


Sola will furnish fixture manufacturers with samples of this new ballast. 

Write to us on your business letterhead, and a Sola sales engineer will promptly 

supply your test ballasts. Sola welcomes the challenge of having you evaluate this cool new 
ballast in your own fixtures. If you wish merely to examine data on the 


new model, please request Bulletin 3I1-FL-352. Write to the Manager, Lighting Sales. 


Sola Electric Co. (A Division of Basic Products Corp.), 4633 West 16th St., Chicago 50, Iii. 
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ls Worlds Fair (see 


States 


Theatre at the Bruss« 


January 1959 LE, page 9 Innumerable 


art galleries, auditoriums, churches and 


the United States Embassy in London 


have also benefited by his lighting 


applications. He has done original de 


sign of architectural and theatrical 
lighting equipment and helds patents on 
downlights, accent lights, ete 
He is the 


4 Syllabus of 


textbooks 
1933 

Method 

, currently 


author of two 
Stage Lighting, 
edition, and A 
1933 
ts fourth edition \ 

ig for Architects, 


n 1940, 


Lighting the Stage, 
brochure on 
originally pub 
was revised for the fourth 
last vear 

World War I, Mr. MeCand 


During I 
the Blackout and Dim 


less was Chief in 
Defense 


out Section, Civilian 


Agency 


Priscilla Presbrey, Commercial Engi 
Lamp Division, 
Bloomfield, 


ing Department, 

tinghouse Electric Corp., 
York Section 
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many and 
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ave been 
Residence lighting, 
tometry, nomencla 

ion have all been, 
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New York 


formation in 


Residence 
rut since its 
Chairman, Secre 
he Executive Board for 
Also, in the field of resi 

} contributed to 


has been 


e has 
IES Residence Lighting 


and several of its subcom 


She is the author of quite a few 


papers in this field of lighting. 


1OA Lighting News 


SPEAKERS featured on the excellent Maritime program included, left, A. D. 
Hinckley, Managing Director of IES and, right, President G. J. Taylor. 


Fifth Annual Maritime Conference 


Strictly speaking, the [ES Conference 
held Maritime 


of Canada 


each year in the region 
is not classified as one of the 
In the 


contributions, 


nine annual Regional Conferences. 
stature of its technical 


however, this meeting each year makes 
major lighting news, and in format and 
size compares favorably with the best in 
The Maritime Con 
by the two IES 
Maritime at St. 


Bluenose at 


lighting conferences. 
ference is sponsored 
Chapters in the 
New Brunswick 
Nova Scotia. 


year’s 


area, 
John, and 
Halifax, 

This 
affair, June 5 and 6, at the Fort Cum 
Hotel, Amherst, N. 8S. Atten 


dance was 105, a figure which consider 


meeting was a two-day 


berland 


ably exceeds the total membership of the 
two sponsoring Chapters. Three special 
guests of honor were present: TES Presi- 
dent George J. Taylor, Canadian Region 
al Vice-President J. Carl Wilson and from 
IES Hinckley, 


Managing the Society. 


headquarters, A. Dexter 
Director of 

The Conference was officially opened at 
a luncheon meeting, June 5, with Con 
Chairman A. W. Evans, (of 
officiating. Guest speaker at the 


Dex H inekley > 


ference 
Halifax 
luncheon 


was who spoke 


on ‘*‘IES Past, Present and Future,’’ 


giving the members a much greater 
appreciation of Headquarters operation. 
An especially pertinent technical pro 
gram followed during the rest of this and 
the following day. Topies included were: 
Industry — W. N. Wentworth, 
Electric Co., Montreal 


Lighting for 
Amalgamated 

Color in Lighting—Joseph Thomas, Canadian 
General Electric Corp., Montreal 

Panel Discussion on Higher Footcandle Levels 
Moderator—George Robinson, Curtis Light 
ing of Canada, Ltd., St. John, N.B. Panel 
Experte—G. J. Marshall, L. R. Fairn, Archi- 
tects, Halifax, N.S.; Joe Thomas, Canadian 
General Electric Co., Montreal; J. Carl Wil 
son, J. A. Wilson Lighting & Display, Ltd., 
Toronto and R. C. Allison, T. Eaton Co., 
Ltd., Toronto. 

Lighting of Public Buildings—W. H. Wright 
Curtis Lighting of Canada, Ltd., Toronto 
The Electrical Contractor Speaks on the Light 
ing Industry—C. Howard Simpkin, Electri 

cal Contractor, Montreal 
Progress in Light 
Canadian General Electric Co., 
Light—R. C 
Toronto 


Sources—J. W. Bateman, 
Toronto 

Merchandising with Allison, T 
Eaton Co., Ltd 
Plastics 
Wilson 


Levels Challenge the 
Carl Wilson, J. A 
Display, Ltd 


New Lighting 
Industry—J 


Lighting & Toronto 


Two 


the Conference 


additional addresses highlighted 
one an inspiring report 


(Continued on page 15A) 





Miss Presbrey has been a member of 
the IES 


dures for 
1953: 


Committee on Testing Proce 


Illumination Characteristics 


since Chairman of its subcom 
mittee on Kevision of the Guide for Life 
Performance Testing of Fluorescent 
Lamps since 1954, and a member of the 
Electric and 


of Mercury 


subcommittee on Guide for 


Photometric Measurements 
Vapor Lamps. 


Equally important have been her serv 


ices on the Nomenclature Committee, of 
1954 to 
that 


nomencla 


Chairman fron 
this 


standard 


which she 
1958. It 
of the 
ture was developed. 


was 


was during period 


much revised 

Miss Presbrey represents the Society 
on ASA Committee C42, Definition of 
Electrical Yy10, Y14 Y32, 
with standardization 


Terms; and 


which have to do 
of symbols and abbreviations; and Z58 


on Standardization of Opties. 
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For Architecture and Sculpture in lighting 


specify the - 


Sov zr. rv RAMA. 


THE SCULPTURED LOOK tM LIGHTING 


QPLM7500 with 
miniature-celled 
plastic louver 
shielding 
QPCX7500 with 
SUNLUX; clear 
optically sharp 
plastic lens panel 





QCA7500 with 
translucent white 
Albalite glass 
diffuser 


SCULPTURAMA, the Sunbeam Lighting Company's 
#7500 series Visionaire®, has the 

refinement in design and the sculptured look which 
fuses itself with today’s architecture. Shallow 


in appearance, it forms a surface mounted, 





“area” source of pleasant, low-brightness illumination 
All-metal sides are gently curved and 

are illuminated with interflected light to reduc« 
fixture-to-ceiling contrasts. The sturdily 

framed single-element diffuser opens from either 
side on continuous “hook-on” hinges and 

may be completely removed without use of tools. For 
maximum versatility, SCULPTURAMA is 

available in a wide range of diffusing mediums, 
including SUNLUX, for 2 or 4 rapid start lamps and 
for single or continuous row installation 

Write for bulletin # AS4c 


24° 





| ' 


Sr. 
¢ o- Caw GC res 
js 





patents pending 


SUNBEAM LIGHTING COMPANY LOS ANGELES, CALIFORNIA’ GARY, INDIANA 





Number 1 reason why the best bargains 


IN FLUORESCENT LAMPS, buying on price alone is no 
bargain at all. (Because the price of the lamps averages only 10% 
of the operating costs of light.) The other 90% goes for electricity 
and maintenance. Conclusion? The best lamp bargain works your 
customers’ lighting dollar the hardest, gives the most /ighr for 
their money 

How do G-E Fluorescents stack up? Take the popular 4-foot, 
40-watt. The new General Electric PREMIUM 3 Lamp, announced 
in 1959, delivers more light per watt than any previous 4-foot 
fluorescents. As for maintenance—out of every 1,000 G-E 40-watt 
fluorescents you sell today, on the average 999 have no defect which 
can keep them from working—and 990 will still be burning late in 
1961! Practically maintenance-free performance like this makes G-E 
40-watt, slimline, high output and the exclusive Power Groove Lamps 
your customers’ best bargains in fluorescent light. 





GENERAL Gg) ELECTRIC 
F40CW 3 COOL WHITE 
PREHEAT-RAPID START USA. 


IN MERCURY LAMPS, you have the source 
which can give customers the lowest cost of light of any 
type of lamp commercially available. Lower than fila- 
ment—often lower, even, than fluorescent. And General 
Electric Mercury Lamps, at any given time in their life, 
will outperform any other brand the same age .. . and 
are built to last as long or longer! 

How? In many ways. To name a few—General Electric's 
dramatic new Bonus Line electrodes, better arc-tube 
design, and fewer parts to intercept light. And a new 
1959 line of six G-E Bonus Line 400-watt Mercury 
Lamps are the biggest bargain in mercury light. 


IN FILAMENT LAMPS there are some im- 
portant differences between brands—some of which are 
detectable even before the lamp goes in a socket. Like 
the new 1959 smaller, brighter, 100-watt lamp bulb 
that’s small as a 60-watter but delivers more initial light 
than two 60's. Or the new 1959 G-E Quartzline lamps 
that are pencil-thin but pack up to 1500 watts. 

Or like the new 1959 RB-52 Bonus Line 1000-watt 
reflector lamp shown at right. Special bulge shape 
distributes heat, so a iess-costly, regular glass is used— 
with savings passed on to your customers. And look! 
It uses General Electric's stand-up filament that delivers 
more light than ordinary “draped” type, has more 
expensive silver reflector instead of aluminum. It gives 
20-30% extra light on the work plane. Big things are 
happening in G-E Filament lamps—all pointing to a 
bigger bargain in filament light for your G-E Lamp 
customers. 
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in light are General Electric Lamps 
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IF YOU RECOMMEND REPLACEMENT LAMPS, 
then lamp selection is relatively easy. For new installations, however, 
the job is not often that simple. For this reason General Electric’s 
corps of engineers, technicians and specialists are as near as your 
phone—to help you help your customers pick the right General 
Electric Lamp that'll give them the best bargain in light. They'll even 
aid in recommending the lamp type, size and “color” best for each 
customer's individual! lighting conditions. 


FREE FROM G.E. Right now... 
today you can get a startling new 
20-page picture paper packed 
with factual information on lamps 
and lighting that can help your 
customers save big money. For 
your free copy just send your 
name and address to General 
Electric Co., Large Lamp Dept. 
C-931, Nela Park, Cleveland 12, 
Ohio. Be sure to ask for ‘‘FACTS 
OF LIGHT'’. See your G-E Large 
Lamp Representative for larger 
quantities. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


13 


A 





Photo courtesy Wheeling Steel Corporation, Wheeling, West Virginia (Benwood Works) 


Wheeling Stee/ specifies... 


Abolite uplight fixtures for extra eye comfort, 
economical high bay lighting 


These Abolite uplight fixtures are mounted forty feet high, yet there’s 
comfortable, glareless 32 footcandle average light throughout this high bay 
building. Light directed upward through the fixture’s open top eliminates 
sharp contrasts by washing out dark background shadows. Glare is virtually 
eliminated by 35° lamp shielding. 
INSTALLATION DATA: Abolite’s modern air-swept design also reduces maintenance costs. Air 
Abolite Cat. No. HMFAU-2400 circulating through the fixture sweeps it clean of dulling dust. 
ew ead tee ng You can choose from several Abolite uplight units for high bay lighting: 
oiuaam Semen Mounting height 18” and 24” diameter Alzak aluminum fixtures for use with 400 and 1000 watt 
40’ with 16’ x 20° spacing mercury lamps and 14” and 18” diameter Alzak aluminum fixtures for 
Average footcandle level: 32 300-500 watt incandescent lamps (ideal for gymnasium lighting). For full 
information see Sweet’s Industrial Construction File 12i/ AB, or write Abolite 
Lighting Division, The Jones Metal Products Company, West Lafayette, Ohio. — 


ABOLITE 
; annie A 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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DE 


MARITIME area chairmen, incoming and retiring, met 
for an early morning breakfast and Local Activities ses- 
sion on the second day of the Conference, Chairman for 
the meeting was Canadian Regional Vice-President J. Carl 
Wilson; also present, for suggestions and guidance from 
Headquarters, was Managing Director A. D. Hinckley. Eaton Co. 


PANEL on “Higher Footcandle Levels,” the lighting in- 
dustry’s most current topic, was manned by, |. to r.: Joe 
Thomas, Canadian General Electric Co.; J. Carl Wilson, 
J. A. Wilson Lighting & Display Co.; Moderator George 
Robinson, Curtis Lighting of Canada; R. C. Allison, T. 
and Geoffrey Marshall, architect. 


(Continued from page 10A) famous sailing racer Bluenose), was won Hinckley with souvenir gifts on behalf 


on the technical activities of IES by by Canadian RVP Carl Wilson. of the delegates. 


President Taylor at the Saturday eve On Friday evening, three busloads of Personnel responsible for this success 


ning banquet; the other a talk by Dan delegates departed for a beach at Pug ful IES meeting were: 


Wallace, Director of the Nova Seotia De wash where they made short work of : " 
‘ Conference Chairman . A. W. Evans 


partment of Travel and Information at mere than 150 pounds of freshly-cooked speakers and Program G. A. MacDonald 

J. R. Levine 
. alae . . : a Finance . . John Manning 
Social activities for the Maritime Con ties included a reception sponsored by ictal weak Menhameeeiion Reg Rice 
Publicity K. L. Graham 
_ : , '. Entertainment . Ferris Abbass 

P ° . , ~ats . al Pro . P . TW. 

Friday morning; the newly-established ball honoring President and Mrs. Taylor. Sacks: Maia 


being won by the Bluenose In appreciation of their visit, Bluenose Chairman, Bluenose Chapter D. C. Myra 
Chairman, Maritime Chapter W. F. McElman 


the ‘‘gentlemen’s luncheon.’’ lobsters. Saturday night closing activi 
ference began with a golf tournament on the Maritime Chapter and a banquet and 


golf trophy 
Chapter. Prize for the lowest score by a Chapter Chairman Don C. Myra pre 
Conference visitor (a model of the world- sented the guests of honor and Dex Lighting News continued on page 18A 


NOVA SCOTIA lobster picnic at the shore was one of the ster hot out of the kettle. At right, IES Director Joe 


most popular features of the Maritime Conference’s social Thomas, Canadian Regional Veep Carl Wilson and Man- 
program. At left, the tartan-clad group lines up for lob- aging Director Dex Hinckley enjoying their share. 
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Men who are light years ahead specify... 


Look first to Benjamin for commercial or industrial 
equipment that can be depended upon to interpret 
your conception, functionally and aesthetically. 
A Benjamin lighting unit is available for any type 
of architecture and can be used daringly to 
create special dramatic effects —or conventionally 
for proven practical results. 





This is Benjamin's Photometric Integrator that tests fix- 
tures for efficiency and light output. One of the many 
elements of Benjamin's outstanding testing laboratory. 


Air flows from 
duct through 
fixture—bypasses 
lamps completely. 





Available in a variety of styles Enhances ceiling beauty—no 
with glass or plastic lenses more clutter of unsightly air 
and aluminum or plastic diffusers. 

louvers. 
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Call on us early in the planning stages. Our 
field engineers are at your service with helpful 
ideas in planning creative lighting for any com- 


W 
RS wy 


BENJAMIN ELECTRIC 
MANUFACTURING CO. 


~ 
Myyws Des Plaines, lilinois 


Ally, 


S 


CUTTS 


mercial or industrial application. Subsidiary of 
Literature is yours for the asking. Write to VAS CS ie 
: 2 : 2 BENJAMIN * MOE LIGHT « STAR LIGHT 
Benjamin Electric Manufacturing Company, ENCHANTE * SAN MARINO 


Northwest Highway, Des Plaines, Illinois. 








Harmonizing slim design—just 34 inches from top to bottom. 


Modern design decorative end caps All new exclusive L-120 polystyrene lens. 45° x 45° louver in sparkling polystyrene. 
of tough injection-molded piastic. Unique debossed pyramid design. Has special half-inch cube. 
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a. Wi; 
LAF. VETTE 


WELCOME and a key to the city of Buffalo is presented SYMBOL of IES, “Ever Burning Lamp of Learning,” a 

to IES President G. J. Taylor by the city’s Commissioner gold trophy is presented to President Taylor by Robert 

of Public Works, Francis J. Downing. Presentation was Herget, right, Western New York Section Chairman, Con- 
made at the opening session of the conference. ference Chairman Byron F. Lyth, Jr., looks on. 


Great Lakes Winds Up 1959 Regional Conferences Associates, Cincinnati, Ohio; Obie Val 


ley Section. ‘‘Relighting Cincinnati 
Music Hall Ballroom.’’ Award received 
Last but not least’’ the phrase goes, Third—Scott Nagel, Nagel Electric Co., by Fred B. McRae, proxy. 
and definitely ‘‘ not least’’ was the Great Toledo, Ohio.; Northwestern Ohio See Second—T. E. Barhite, Jr., New York 
Lakes Regional Conference, the final on tion. ‘‘ Blending Modern Lighting In State Electric & Gas Corp., Lockport, 
N. Y.; Western New York Section. 
‘* Allie Brandt Bowling Lanes.’’ 


in the IES 1959 schedule. The Region to a Colonial Atmosphers 
has always had the reputation for well ; 
Class II1—Commercial-Industrial 
organized smoothly-operated meetings and 
the June 22-23 conference at the Hotel 
Lafayette, Buffalo, N. Y., lived up to it 
Western New York Section was host to 


First—Herman S. Williams, Schatz & Continued on page 23A) 


the gathering 

Things got underway on Sunday even 
ing, June 21, with a Regional Activities 
Committee meeting, Robert W. Brown, 
Vice-President, presiding. Members from 
the nine Sections attended. Officially, 
the conference was opened Monday morn 
ing by Chairman Byron F. Lyth, Jr. 
Delegates were welcomed by Buffalo 
Commissioner of Public Works Francis 
Downing, representing the Mayor, who 
presented a key to the city to IES Presi 
dent George Taylor. President Taylor 
then gave his ldress on the status of 
lighting toda 

There were eleven entries in the MMILJ 
contest which followed. Winners. which 


it the banquet that 


Class I—Residentia 

First—F.. Brendon Burke, Ferguson Ele« 
trie Construction Co., Buffalo, N. Y.; 
Western New York Section. ‘‘ Light CONTESTANTS in MMILJ Contest are, |. to r.: Front row, J. W. Felkey, North- 
ing a Residence for a Large Family.’’ western Ohio; Tunis Barhite, Jr.. Western New York; Mrs. Marion Amsbary, 

Second—Mrs. Marion Amsbary, Detroit Michigan; H. S. Glick, Rochester; F. Brendon Burke, Western New York; back 
Edison Co., Detroit, Mich.; Michigan row, Donald Esterbrook, Central New York; Scott Nagel, Northwestern Ohio; 
Section. ‘‘A Basement Gets a Face Fred B. MacRae, Ohio Valley; L. O. Banahan, Contest Chairman; C. F. Krams- 
Lifting.’’ vogel, Western Michigan; George Blain, Cleveland; Lawrence Beck, Michigan. 
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Sinko THIN-CELL Louvers’ enchanting pastel colors complement 
any interior. Sinko Louvers not only reduce surface brightness 
low and increase working level efficiency, they also add a warmth 
and charm to any room through their soft pastel colors. 


b r i g h t ness Quality control, greater flexibility, immediate delivery are yours 


when you specify Sinko THIN-CELL Louvers, because Sinko is 


| ouvers the only manufacturer who produces and sells their own Louvers 
—no other louver can offer you these advantages. 


The design and construction of Sinko Louvers has met the 
requirements of architects, interior decorators and builders in 
many prominent installations. 


Sinko THIN-CELL construction has many advantages: Molded 
plastic that has permanent color-fast beauty, with high impact 
strength and rigidity, making Sinko Louvers easy to handle and 
durable, regardless of size; apertures of 4” x 4" x 4” with a true 
45° x 45° cutoff for greater light transmission with no sacrifice 


of mechanical strength. 


THIN-CELL Louvers are available in white and five beautiful 
SEE OUR pastel colors—blue, pink, aqua, yellow and gray. 


produced and sold by 


SINKO MANUFACTURING AND TOOL CO. 
7310 W. WILSON AVE., CHICAGO 31, ILL. 























for Monotube... @ Transmission Towers 


e@ Foundation Piles 


THE UNION METAL MANUFACTURING 


CANTON 6, OHIO BRAMPTON, G 


= 





ATE EYE 


The industry's most intensive 
quality control system gets 
the evidence on every piece 
of raw material and part... 
to guarantee the light, lamp 
life and ballast dependability 
you pay for! 


Case in point: the vital basic steel itself. 
While almost all ballast manufacturers test 
the electrical characteristics of silicon 
“core”’ steel, JEFFERSON actually cuts 
the steel into core-size and core-shape 
laminations. These are carefully weighed 
and then electrically tested to determine 
exact core loss, permeability, and other 
critical factors. Only Jefferson uses this 
exacting method of checking core steel. 


The results pay-off for you—because each 
JEFFERSON ballast you buy controls 
the lamp within exact operating 
requirements. This is one basic reason you 
can feel assured JEFFERSON 

ballasts prolong rather than diminish the 
life of your lamps—by providing proper 
filament voltage—which guards against 
shock-starting. And, naturally, your 
maintenance costs are cut even more because 
the ballasts themselves last much longer! 


All “purchased parts”, such as condensers, 
cre processed through a statistically con- 
trolled receiving inspection department. Here 
condensers are being precision tested for 
capacitance to assure proper power factor 
correction of the finished ballast. 


This is only part of the Jefferson quality 
control story. Ask your Jefferson man to show 
you how the industry's only 100% system 
protects your ballast and lamp investment 


a oe e" 
YF a St ¢ every step of the way. 


Jefferson 


FLUORESCENT BALLASTS 


Jefferson Electric Company Beliwood, titinois 
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The Latest in Light Sources—E,. A. Linsday, 
General Electric Co 
Ballast Design and Application—A,. 8 


Sola Electric Co. 


June 23—Morning 


J. 8. Haney, Chairman, Central New York Sec- 
tion, Presiding 

F. B. MacRae, Chairman, Ohio Valley Section, 
Discussion Organizer 


Levine, 


om 
is 


2 
es 


4 


Reeachine 
Fer 
The 
Sun 


WHAT'S going on where? 


ft 


a“unzaez7 
~qseams 


Everyone could tell from signs such as this one. 


Admiring the work of William F. Guminski, left, lighting and display chairman, 
are Robert W. Brown and Byron F. Lyth, Jr. 


(Continued from page 18A) 


Third—George Blain, Stickel Associates, 
Cleveland, Ohio; 
**The Relighting of 
Auditorium.’’ 

Award of Merit—Lawrence H. Beck, L. 
H. Beck Electrie Co., Detroit, Mich.; 
Michigan Section. ‘‘A New 


Cleveland Section. 


Kulas 


Memorial 


Concept 
in Office Lighting.’’ 

Chairman of the MMILJ contest was 
L. O. Banahan, Chairman of the Cleve 
land Section. 

Also at the President’s Banquet, Mr. 
Taylor was presented with two gifts, a 
transistor radio and gold trophy replica 
of the symbol of IES, ‘‘ The 
Ever-Burning 


(see pic) 
Lamp of Learning,’’ in 
seribed ‘‘Illuminating Engineering So 
ciety—Western New York Section.’’ 
While members attended technical ses 
sions, their wives were kept busy with the 
This in 
Hotel, 


which 


program planned for them. 
eluded breakfast at the Sheraton 
during a radio show, following 
they boarded a bus for a tour of the spee 
tacular Niagara Falls. Luncheon was at 
the Sheraton-Brock 


majestic gorge and falls. 


which overlooks the 
They later at 
tended the reception and banquet. Tues 
day morning was free for shopping and 
in the afternoon they had an opportunity 
to view the production of the live tele 
vision show, ‘‘For the Ladies,’’ at the 
WKBW.-TV. 


studios of 


TECHNICAL PROGRAM 


June 22—Morning 


Call to order and introduction of officers—B. F 
Lyth, Jr., Conference Chairman. 

Welcome to Buffalo—Francis Downing, Com- 
missioner of Public Works 

Opening Remarks—R. W. Brown, 
Vice-President. 


Regional 
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President. 
Lighting Job Contest 
Banahan, Cleveland Sex 


Keynote Address—George J. Taylor 
My Most Interesting 
Chairman, L. O 


tion 
June 22—Afternoon 


W. Winglar, Chairman, Western Michigan Sec 
tion, Presiding 

J. F. McKeand, Chairman, Miami Valley Sec- 
tion, Discussion Organizer 

Combination Light and Air Distributing Trof 
fer Systems—E. H. Witte, Benjamin Elec 
tric Mfg. Co 


rat 
ie 








Airport Lighting—Past, Present and Future 
H. M. Pattat, Crouse-Hinds Co 

Intelligent Use of Today's Industrial Lighting 
Toole—T. Ake, The Miller Co 

Trends in Shielding Media—G. W 
vania Lighting Products. 

Progress Report (Luncheon Address), Reach- 
ing for the Sun——E. A. Linsday, Chairman, 
IES Progress Committee. 


Clark, Syl 


June 23—Afternoon 


Michigan Section, Presiding 
Northwestern Ohio Sec 


L WwW Crotser, 

R. J. Gross, Chairman 
tion, Discussion Organizer. 

Recent Developments in Street Lighting 
Rowten, Westinghouse Electric Corp 

New Home Lighting Products and Application 
Ideas—Miss Eve Freyer, Westinghouse Elec- 
tric Corp 


Dana 


CREDITS 


Credits for a well-planned and exe 


cuted conference are due: 

Byron F. Lyth, Jr., Chairman 

Edward J. Cunningham, Vice-Chairman 
Lee R. Menteer, Secretary 

Silvio P. Filipetti, Treasurer 

N. H. Harrington, Attendance and Publicity 


Joseph N. Kellas, Entertainment 


Lee R. Menteer, Hotel 

Marjorie Kellas, Ladies 

W. F. Guminski, Lighting and Decoration 
Willard E. Hayes, Papers and Program 
Donald F. Kramer, Transportation 

Harry E. Sandusky, Registration 


(Lighting News continued on page 24A) 


AT THE HEAD TABLE during the President’s Banquet are, |. to r.: IE Adver- 

tising and Promotion Manager C. E. Ellis and Mrs. Ellis; National President 

G. J. Taylor and Mrs. Taylor; Conference Chairman Byron F. Lyth, Jr., and 

Mrs. Lyth; Regional V-P R. W. Brown and Mrs. Brown; and Managing Director 
of IES A. D. Hinckley. 
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ANIMATED round-table discussion on the industry’s most talked-about topic— 


new footeandle levels—at a meeting of the New Mexico Section. 


A. W. Boehn- 


ing, Jr., at right at head of table, presided over the session. 


Plastics Engineers Plan 
First National Conference 

rhe first National Technical Conference 
of the Society of Plastics Engineers, In 
held 13-14, 
Ambassador Hotel, Los 


The Conference is 


1959 at the 


Calif 


will th October 
Angeles, 
sponsored by 


of the 


being 


the Southern California Section 


Society and will feature 25 technical 


general theme 


The State of the 


papers, following the 
‘*Plastiecs Engineering 
Art Today 


new materials, 


Sessions scheduled include 


new techniques in proces 


sing of thermoplastic and thermosetting 


materials, quality control and end uses of 


plasties. A general open forum discus 


sion with all speakers on hand for ques 
tions s planned for the ifternoon of 
October 14 

Confer 


In connection with the 


SPE 
ence, the Los Angeles Chamber of Com 


meree is sponsoring a Plasties Industry 


Banquet in recognition of the lustry’s 
contributions to the economy of Southern 
Mayor Poulson of Los 
proclaimed the week of 
Week 


California, and 
Angeles has 
October 11-15 as Plasties Industry 


Fifth Electrical Industries Show 
To Be Held March 6-9 

The Fifth National 
Show, sponsored by the 
Wholesalers 
March 6-9, 


City 


Electrical Indus 


tries Eastern 
Electrical Association, will 
be held 1960, at the New 
York 300 booths 


representing all phases of the electrical 


Coliseum Over 


industry will be included, demonstrating 


the latest in electrical construction ma 
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terials and wiring devices, 


others. A 


ipparatus, 


electrical heating and promi 


nent feature of the exhibits will be a 


heavy concentration on the electrical tool 
field 

Electrical Industries Expo 
Harold R. Meyer, Director, 


is producing this show, which will be open 


American 


sitions, Ine 


only to the trade 


Symposium on Visual Research 
Sponsored by IERI 


4 most successful conference 


on visual 
research designed to provide a basis for 
held on 
Belgium, under the 


illuminating 
10-11 


sponsorship of the 


engineering was 
June in Ghent 
Illuminating Engineer 
The 


he meeting was to provide a medium of 


ng Research Institute. purpose of 


exchange in an informal atmosphere, 


among researchers from Europe and the 
United States 


Discussions at the meeting concerned 


visual performance, quantity and quality 


of illumination, direct and _ reflected 


glare, oculomotor functions and visual 


fatigue. Participants were: 


Verriest, Ophthalmological 
University of Ghent, Ghent 

om England F. W. Can Physiological 
Laboratory, Cambridge J. Collins, R. G 
Hopkinson, P. Petherbridge, all of Depart- 
ment of Scientific and Industrial Research, 
Garston; B. Shackel, Psychological Research 
Laboratory, Feltham, H. C. Weston, Institute 
 Ophthalmo'ogy, London 

From France—E. Baumgardt, Laboratoire de 
Physiologie Generale, Paris; Jean Dourg 
non, Centre Scientifique et Technique, Paris; 
y LeGrand Physique 
Paris 

From Germany Mr 
G.m.b.H., Hamburg 


"rom Relgium G 


phell 


Laboratoire de 


Muck, Deutsche 


Phillips 


From Holland—J. J. 
A. B. deGraaff, L. 
Philips Gloeilampenfabrieken, 
M. A. Bouman, Instituut Voor 
siologic RVO-TNO, Kampweg 

From Switzerland—E. Grandjean, Institut fur 
Hygiene and Arbeitsphysiologie der Eidgen 
ossischen, Zurich 

From the United Statee—H. R. Blackwell 
Institute for Research in Vision, Ohio State 
University, Columbus, Ohio; R. M. Boyn- 
ton, Department of Psychology and Optics, 
University of Rochester, Rochester, N. Y.; 
Cc. L. Crouch, Miluminating Engineering Re- 
search Institute, New York, N. Y.; D. M. 
Finch, Illumination Laboratory, University 
of California, Berkeley, Calif.; G. A. Fry, 
School of Optometry, Ohio State University, 
Columbus, Ohio; 8. K. Guth, General Elec- 
trie Co., Cleveland, Ohio; P. F. O'Brien, 
Department of Engineering, University of 
California, Los Angeles, Calif.; E. M. Strong 
Cornell University, Ithaca, N. Y. 


Balder, J. B. deBoer, 
Kalff, Mr. Spaa, all of 
Eindhoven ; 
Zintuigfy- 


While an 


stressed at the 


informal atmosphere was 


Symposium, each re 
searcher was asked to give a short sum 
mary of his work, after which the meet 
ings There 


were four half-day sessions, each devoted 


were opened to discussion. 


to a different topic: 


Wednesday, June 10 


Viewal Performance and IRumi 
Chairman R. G. Hopkinson; 
Weston, H. R 


Quantity of 
nation 
Speakera—Ai 4. Fry. H. ¢ 
Blackwell, J. J Balder 

Direct Discomfort Glare Chairman—E. M. 
Strong Speakers—S K Gutl Rk G 
Hopkinson, Muck, L. Kalff 


Thursday, June 11 

Visual Performance 
Speakers—D. M. 
Collins, E. Grand- 


Reflected Glare and 
Chairman—G. A. Fry; 
Finch, R. M. Boynton, J 
jean 

Oculometor Functions and Quantity of Ilu- 

mination: Chairman—Y. LeGrand; Speakers 
E. Baumgardt, B. Shackel, F. W. Camp- 

bell, R. G. Hopkinson 

European and 


American researchers 


were enthusiastic about the results of 
this Symposium (they still talked about 
it at the meetings of the CIE in Brus 
sels) and it is hoped that further meet 
ings of this kind will be held in the 


future. 


Nominations for Gold Medal 
Due by January | 
official 


nominations for the Society’s Gold Medal 


According to IES procedures, 
Award for 1960 must be received, by the 


General Secretary, at Headquarters, by 
January 1. 

The Gold Medal, IES’s highest honor, 
is awarded ‘‘for the purpose of giving 
meritorious achievement 
furthered the 


profession, art or knowledge of illuminat 


recognition to 
which has conspicuously 
ing engineering.’’ It is accompanied by 


an embossed parchment certificate of 
award. 

Medal not be 
members of the Society or citizens of the 
United 


may be made by any member, at any time 


Nominees for the need 


States or Canada. Nominations 


by presentation of the name of the indi 


(Continued on page 29A) 
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High-foot-candle levels from recessed fixtures were required for 
Pereira & Luckman’s contemporary design of the new IBM Western 
Headquarters Building. 


__— Send more information on ARGUS. 
__— Send your new catalog. 


NAM. —_______ PHONE ——_______ 


ADDRESS eee 


‘MT 
NE 
LL 








* 


ARGUS as it will be used in the IBM Western Headquarters Building designed by Pereira & Luckman. 
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imagination in lighting 


lbatcmelibvalca mm lisliialdaehal 
Speedomatic troffer 
with 22 exclusive 
rol-t dre laMmelaleMlattcelilehitela 


features! 


9366 VARIATIONS ON A THEME... 


Only the incomparable 

new Speedomatic troffers 

can offer you complete 

freedom of architectural expression, 
with 5366 individual choices 


in one complete troffer line. 
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simplicity — the key to positive light seal 


: 
reife roexPt- SPEEDOMATIC.TROFFERS 





New Smithcraft Speedomatic troffers 
utilize the principle of the 
interlocking grip, the full length of 
the door frame, assuring positive INNA en 
light seal. There are no visible bolts, 
catches or hinges to mar the 
architectural beauty of new 
Speedomatic troffers. Framed in the 
ceiling by a single width of metal, new 
Speedomatic troffers offer maximum 
illuminated areas and long, 
free-flowing precise lines. 


Today's most versatile troffer, the new 
Smithcraft Speedomatic is available 

in one- and two-foot wide widths, in an 
abundance of sizes and shieldings 
that add up to 5366 individual 

choices in one complete troffer line. 
This unique versatility allows the 
architect complete freedom of 
expression in lighting arrangements. 


Specifying and ordering of Speedomatic 
is extremely simple — four basic types 
fit over 100 ceiling systems 

(as listed in Smithcraft's 

complete Ceiling Index). 


For complete information on ~ 

versatile, trim Speedomatic troffers, 

and Smithcraft's Ceiling Index, 

write for complete 30-page catalog 

and price list. ' 

' 

+ sight tondtoning by Sruthenaf-- Ansritl LIGHTING 
Light tondlitioningy by win re CHELSEA SO, MASSACHUSETTS 

eu ’ 








American louvers exclusive design 
and construction provide highly ef 
ficient lighting levels, without glare 

they conform to or above the stand 
ard recommendations for proper 
light shielding-—-Leading architects 
and consulting engineers specify and 
use American plastic louvers due to 
their versatility and easy adaptability 
to most lighting installations 


PERMANENT COLOR STABILITY 
HIGH IMPACT FOR GREATER STRENGTH . 
EASY TO HANDLE—LIGHT WEIGHT 


5/8” CELLS 45° x 45° LIGHT CUTOFF 
FOR GREATER LIGHT TRANSMISSION 


PATENTED INTERLOCKING LOUVERS 
ASSURE PERFECT ALIGNMENT 


LOW COST UPKEEP—EASY TO CLEAN 
AVAILABLE IN COMBINATION OF SIZES 
LOUVERS MAY BE CUT TO SPECIFICATIONS 


Exclusive process by American Louver Company 
U.S.A. Patent No. 2,566,817 U.S.A. Patent No. 2,607,455 


Canedion No. 484,346 Canadian No 497,047 













eastern air lines feature 
american plastic louvers— 


for perfect shieiding with 
wunexcelied seeing comfort 
and efficiency required for 
todays higth-speed service...... 


Lowers a while 
cleo wiilladle in pastel colors of 
blue pink. pocen, ytllioaw and low bughiaass 


Engineers are available in your area to help with 
your lighting problems or write American Louver 
Company direct. 


Vest -lalet> tambon ® A A-] am otolealo? lah 


4240 WN. SAYRE AVENUE . CHICAGO 34, ILLINOIS 
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vidual whose accomplishments are deemed 
The field of 


design, 


worthy of such recognition. 


endeavor may be engineering 
applied illumination, optics, ophthalmolo 
education or ad 


gy, lighting research, 


ministration and management. Nomina 


tions and records from previous years, 
as reviewed and referred to the following 
year’s committee, are given consideration 
along with new nominations. 
Presentation of the 1959 Gold Medal, 
to Dr. N. A. Halbertsma of The Nether 
lands, meet 


was made during the CIE 


ing in Brussels, this past June. 


NEMA Reorganization Plan 
To Highlight November Meeting 


the agenda of the 
Annual Meeting of the National 
Electrical Manufacturers Association in 
Atlantie City, N. J., 
and voting on plans for the reorganization 
of the 


Featured item on 


1959 


is the presentation 


33-year old Association. The plan, 
if approved, will result in a new type of 
NEMA operation with annual conventions 
far different from the present Section-by 
Section type meetings. 

Reorganization plans will be presented 
at an all-NEMA business meeting on the 
November 11, the 


Other business to 


afternoon of second 
day of the convention. 
be transacted at this meeting includes 
presentation of the 1960 budget, nomina 
and election of members to the 
Board of 
Section and Committee activity for 1959. 

NEMA’s 1959 Annual Meeting opens 


on Monday, November 9 and runs until 


tion 


Governors and a review of 


Thursday, Noverrber 12. Program for the 


first two days is Section and Committee 
meetings, with several Subdivision parties 
planned for the evening of November 10 
Presentation of the new officers at the 
Association’s Annual Luncheon, scheduled 
for Thursday afternoon, will be the last 


item on the meeting program. 


British IES Establishes 
Gold Medal Award 

To mark its Fiftieth Anniversary, the 
British 
ty (London) has instituted an award, to 
be known as the IES Gold Medal 
tions governing the award are: 

(1) The Medal shall be 


outstanding contributions to the advance 


Illuminating Engineering Socic 


Regula 


bestowed for 


ment of lighting. 
(2) The Medal 
intervals of not less than 
(3) Recipients of the Medal 


nationality and may or 


shall be 


two years 


awarded at 


may be 
persons of any 
may not be members of the Illuminating 
Engineering. Society. 

(4) Nominations for the 


award may 


Continued on page 30A 


SEPTEMBER 1959 


ge 


September 25-26, 1959 — International As- 
sociation of Electrical Inspectors (Canadian 
Section), Montreal, Que. 


September 30-October 2, 1959 — Canadian 


Electrical Manufacturers Association, Shera- 
ton-Brock Hotel, Niagara Falls, Ont. 


October 5-7, 1959 — International Associa 
tion of Electrical Inspectors (Western Section), 
Schroeder Hotel, Milwaukee, Wis. 


October 5-10, 1959 — Society of Motion Pic- 
ture and Television Engineers, Hotel Statler. 
New York, N. Y. 

October 11-16, 1959 — American Institute of 
Electrical Engineers (Fall General Meeting). 
Chicago, Lil. 

October 12-14, 1959 — International Associ 
ation of Electrical Inspectors (Southern Sec- 
tion), Heidelberg Hotel, Jackson, Miss. 
October 12-14, 1959 — National Electronics 
Conference, Inc., Hotel Sherman, Chicago, II! 
October 12-16, 1959 - 
Electrical Engineers, Fall 
Chicago, Ill. 


American Institute of 
General Meeting. 


October Technical 


Conference 
Ambassador Hotel, Los 


October 19-22, 1959 
pal Signal 
Vegas, Nev 


13-14, 1959—National 
Society of Plastics Engineers, Inc 


Angeles, Calif 


International Munici 


Association, Stardust Hotel, Las 


October 13-15, 1959 


Show, Convention Hall 


Electrical Progress 
Philadelphia, Pa. 


October 15-17, 
Professional Engineers 
pic Hotel, Seattle, Wash 


1959 — National Society of 
(Fall Meeting), Olym- 


Meeting of 
(C.1.E.), 


October 19-20, 1959 — Annual 
the United States National Committee 
Nittany Lion Inn. State College, Pa. 


SPQ evs. 


Tenth National Con- 
Sheraton-Cadillac 


October 20-22, 1959 - 
ference on Standards, The 
Hotel, Detroit, Mich. 


November 2-5, 1959 — Eleventh Exposition 
of the Air-Conditioning and Refrigeration In- 
dustry, Convention Hall, Atlantic City, N. J 


1959 — National Electric 
Fifth National 
Beach, Fla. 


November 9-12, 
Contractors Association and 
Electrical Exposition, Miami 
November 9-13, 1959 — National Electrical 
Manufacturers Association, Traymore Hotel, 
Atlantic City, N. J. 

Building Research 
Shoreham Hotel, 


November 17-19, 1959 
Institute (Fall Conferences), 
Washington, D. C 
November 29-December 4, 
American Society of Mechanical 
Chalfonte-Haddon Hall, Atlantic City, 
January 12-15, 1960—The Society of Plas- 
ties Engineers, Inc., 16th Annual Technical 
Conference, The Conrad Hilton Hotel, Chicago 
Il 

January 25-28, 1960 
Show, Convention Hall, 
January 31-February 5, 1960-—-American 
Institute of Electrical Engineers, Winter Gen- 
eral Meeting, New York, N. Y 

Pebruary 22-25, 1960—National Rural Elec- 
tric Cooperative Association (Annual Meeting) 
St. Louis, Mo 

Pebruary 25-26, 1960 
Wiring Sales Conference, 
Philadelphia, Pa 

March 6-9, 1960-——Fifth Electrical 


York City Coliseum, New 


1959 — The 
Engineers, 


N. J. 


Plant Maintenance 
Philadelphia, Pa 


National 
Hotel, 


Annual 
Warwick 


Industries 
York 


Show, New 
N. ¥ 


March 23-26, 1960—Tenth 
try Show and Lighting Exposition 


Hall, Los Calif 


Electrical Indus 
Shrine Ex 


position Angeles 





PROCEDURE... 


October 15, 1959, as follows: 


One copy (original 


One copy (for review) to Mr 


Papers Committee, Detroit 
Detroit 26, Mich. 
One copy (for rebuttal 
Institute 

Columbus, 


to Dr 
for Research in 
Ohio 





for Discussion of Blackwell Research Paper, 


The Publications Committee calls attention to procedure, for 
members wishing to submit discussion of the important paper, 
‘‘Development and Use of a Quantitative Method for Specifica- 
tion of Interior Illumination Levels on the Basis of Performance 
Data,’’ by H. Richard Blackwell. For publication in [LLUMINAT 


ING ENGINEERING, discussion should be submitted not later than 


to Miss Ruby Redford, Editor, ILLUMINAT- 


ING ENGINEERING, 1860 Broadway, 
Floyd W. Sell, Chairman, [ES 


Edison Co.., 


H. Richard Blackwell, Director, 


Vision, 


June 1959 IE, page 317 


New York 23, N. Y. 


2000 Seeond Ave., 


Ohio State University, 
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be made by any member of the Society 


in writing and in confidence, to the Hon 
Nominations will be con 
Panel 


Council and the Panel’s recommendations 


orary Secretary 
sidered by a appointed by the 
submitted to Council by the President 


British Gold Med 


al award are now being sought, aiming at 


Nominations for the 


presentation of the first award during this 


Golden Jubilee year 





BOUT PEOPLE 


Cee eeeeeseeeseeseeeeeeeees 


Prerrier irri 





Ralph A. Huwe has been named man 


ager of technical and engineering ad 


ministration for General Electric’s Bal 


last Dept., Danville, Ill. Mr 


with G.I 


Huwe has 
1951, serving in the 


Aireraft and Ord 


beer 


since 
EFleetronies Division 


nance Systems Dept., Thomson Labora 
tory and General Engineering Laboratory 


before joining the Ballast Dept 


Louisville, Ky., 
& M 
Toronto, Ont., fixture 
John J. Cara- 


gata, president of the Canadian firm, will 


Thomas Industries, Ine., 
has announ 
Ltd., 


manufacturing 


ed the acquisition of ¢ 
Products, 


company 
continue as head of the C & M subsidiary 


The Society of Plastics Engineers, Inc., 
has announced the appointment of Mel- 
vyn A. Kohudiec as Editor of the SPE 
Journal, official publication of the Soci 


ety, beginning with the September 1959 
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P. M. Rutherford, Jr., 


(right) Vice-President, Dallas 


Power & Light Co., accepts, on behalf of the Better Light 
Better Sight Bureau, the American Optometric Associa- 
tion’s Award “in recognition of a quarter century of 


outstanding contribution to human welfare.” 


Incoming 


AOA President, Dr. P. N. DeVere, presented the plaque to 
Mr. Rutherford during the 62nd Congress of the Associa- 
tion, held recently at the Statler-Hilton Hotel, Dallas, Texas. 


issue. Mr. Kohudie succeeds Charles E. 
Rhine who has resigned the SPE editor 
his time to Graphic Sci 
field of 


administration. 


ship to devote 
ence, a new publication in the 
drafting and drawing 

J. E. Croushore, staff representative 
of the National Safety Council, Chicago, 
of Sectional 
Committee Z35 of the American Stand 
The 


studying specifications for accident pre 


has been named Secretary 


ards Association. Committee is 
vention signs, a project sponsored by the 
National Safety Council. 

Louis Duman, President of Advance 
Transformer Co., Chicago, has announced 
the completion of negotiations for Ad 


vance to join Consolidated Electronics 
Industries Corp., producers of electron 
actuated machines 


of Ad- 


ically and electrically 


for industry The management 


vance will remain the same. 


Duro-Lite Lamps, Ine.. North Bergen, 


N J.. has announced the election of 
Smith A. Goff as president. Mr. Goff, 


formerly a vice-president of Duro-Test 


Corp., joined that organization in 1936 


and was made v-p in charge of sales in 


1956. Duro-Lite organized 


by Duro-Test for the 


was recently 
manufacture of 


residential lamps. 


O. F. Klingsick, former vice president 
for Day-Brite 
Mo., is 


in charge of production 
Ine., St. 


as vice president and controller 


Lighting, Louis, now 


serving 
for the company, with responsibilities for 
tabulating and 


accounting, budgeting, 


costing. He will also be responsible for 


the Traffic Dept. In another announce 
ment, Day-Brite named Bernard J. Elf- 
ring as sales representative for Vermont, 
New 


quarters in 


Hampshire and Maine, with head 
Portland, Me. For the past 
three years, Mr. Elfring has been engaged 
in sales and lighting layout work in the 
New York offices of the firm. 


Preseolite Mfg. Co., Berkeley, Calif. 
has named F. L. Green as chief product 
design engineer. Prior to this appoint 
ment,- Mr. Green was chief engineer with 
Shalda Mfg. Co., and was associated with 
S & M Lamp Co. as a design engineer. 


A. M,. Swasey has been appointed proj- 
ect leader for the newly created aviation 
and defense business unit at the General 
Electric Co. Outdoor Lighting Dept., Hen- 
dersonville, N. C. In this position Mr. 
Swasey will coordinate engineering, man 
ufacturing and marketing of products for 
industries, inelud 


aviation and defense 


ing airport approach lighting, constant 


eurrent transformers and controls and 
special purpose lighting for government 
purchase. 

Better Light Better Sight Bureau has 
announced the appointment of Charles 
E. Hoefler as Assistant Bureau Manager. 
Mr. Hoefler joined BLBS this 
year as assistant to Manager Edward A. 


Campbell. 


earlier 


Thomas A. Marshal!, Thomas A. Mar- 
shall Associates, lighting consultants, Ft. 
Lauderdale, Fla., has been signed as 


(Continued on page 63A) 
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CALL YOUR nearby KSH executive- 
engineer for on-the-spot service 
ond helpful engineering decisions 
+»... beth indoor end evideor 
lighting. 


ATLANTA 
CHICAGO « DAYTON 

DETROIT * GRAND RAPIDS 
INDIANAPOUS « LOS ANGELES 
MILWAUKEE « ST. LOUIS 

SALEM (MASS.) « SAN FRANCISCO 
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INVERTED FOR 
GREATER 
STRENGTH 


ALL K-LITE LENS PANELS 

are exclusively extruded for 

standard modular installations 

inlx2,1x4,2x2,and2x4 
units for 1JOOY% usage. 


PLASTICS, INC. 
HIGH RIDGE, MISSOURI 





NOW! one new, brighter 40-watt lamp does the 


NEW “UNIVERSAL” 
PREHEAT-RAPID START LAMP 


3200 LUMENS 9000 LUMENS itome}eleme Oi 1-3, b-) 


in the highest-rated 40-watt lamp in the brightest 96" High Output in the economical 96-in. (Super 
lamp you can buy Hi’) type lamp 


yi 


a 
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LUMENS 


(COOL WHITE) 


Simplify stocking, ordering and mainte- 
nance by specifying this one 40-watt fluores- 
cent lamp for the job that two different types 
have been doing! The new Westinghouse “Uni- 
versal” lamp can be used on either your present 


job that two different types have been doing! 


Whether you’re planning or expanding, you 
can use this lamp in your new fixtures, as well 
as in your existing ones. And here’s the best 
news of all: light output has been increased to 
2800 lumens, while the list price has been re- 


duced to only $1.25—5¢ less than old style 


rapid start or preheat circuits with no loss in 
rapid start lamps! 


lumen output. You’ll save storage space; save 
time and error in maintenance by stocking this 
one lamp. 


Only Westinghouse brings you these 6 LIGHT-BOOSTING ADVANCES 





Plated Leads: The electron bombardment in- 


Mixed Gases: All fluorescent lamps contain 
side a fluorescent tube eventually causes par- 


Ultralume™* Phosphors: Westinghouse re- 
i The gases serve as con- 


search has proved that the size of the indi- 
vidual phosphor particles which coat the 
inside of a fluorescent lamp have a direct 
effect on the amount of light given off. Now, 
a new and exclusive Westinghouse process 
selects the right particle size for more efficient 
light-producing phosphors. 





pbesrsedberetOOtbObESs Hos 


Triple Coiled Electrodes: Westinghouse uses 
triple wound electrode coils to hold the right 
amount of emission material. This carefully 
measured amount is heated quickly and ade- 
quately protected from bombardment to in- 
sure long life and trouble-free starting 


mercury and gases. 
ductors until the mercury is vaporized. These 
gases and mercury vapor then convert elec- 
tricity into ultra-violet radiation, which 
causes the phosphors to ‘“‘fluoresce."’ West- 
inghouse uses the right mixture and pressure 
for each type of fluorescent lamp. 


“Custom” Anodes: Anodes act as buffers and 
prevent excessive ‘sputtering’ of emission 
material from the electrodes. Since the elec- 
trical characteristics are different for each 
type of fluorescent lamp, Westinghouse 
anodes are especially engineered to fit the 
electrical requirements of each type of lamp. 


ticles of the metal supports and leads to 
sputter off causing “end blackening.” To 
prevent this, Westinghouse plates the lead 
wires with super-hard chrome-vanadium. Re- 
sult: tubes that stay brighter, end to end. 


Silk “pei 





ts”: In high-humidity areas, 
moisture can collect on the exterior mo gg : 
the lamp and prevent it from patng, ce 
protect against moisture accumulation, West- 
inghouse fluorescents are given a special Sili- 
cone coating, or “raincoat,"’ which disperses 
this film into harmless droplets. 


CONTACT YOUR LOCAL WESTINGHOUSE LAMP AGENT, OR WESTINGHOUSE LAMP DIVISION, BLOOMFIELD, N. J. 


These new fluorescent advances are made possible by the same Westinghouse Research which brought you .. . 


NEW SHAPE .. 


NEW LIGHT. 


. WESTINGHOUSE EYE SAVING WHITE BULBS .. 


Another reason why— 


you CAN BE SURE...iF os Westi nghouse 
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BETTER 
LIGHTING 
IS EASY 


TO INSTALL AND 
MAINTAIN WITH 
JOB - DESIGNED 
FIXTURES BY 


WHEELER: FULLERTON 


FIXTURES engineered by Wheeler-Fullerton anticipate your modern 
lighting needs and provide easy installation plus efficiency and low-cost 
maintenance. Whatever your lighting requirements you can depend on 
WHEELER-FULLERTON for maxin.um performance with economy. 


FOR ANY FOR ANY 
INDUSTRIAL INSTALLATION COMMERCIAL INSTALLATION 


a 


7 
POWER-LUME 
delivers twice the amount 


of lumen output per foot of lamp 

length. For medium to high mounting 
applications. 8’ fixture provides maximum 
oltee tiveness in light distribution, ease of in- 
stallation. Self-cleaning, easy maintenance. 


SEMI-RECESSED — No. SR 240 LPH 


an entirely new fixture, requires less than 
19" of recessed depth. Allows installation 
in typical acoustic tile ceiling. 


STANDARD DOME DURATACH 


a quarter-twist removes the entire unit for 
easy maintenance of this durable 

porcelain enamel reflector with vented 
neck. Cutoff is 176° below the horizontal 
axis. Versatile Duratach reflector 

assembly fits any Duratach canopy. 


SHALLOW SURFACE—“LOWELL”’ 


modern design with plastic 
sides; solid or louvered pop * Two, four 
and six lamps; rapid start or slimline. 


Send for complete catalog 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


_—— 


WHEELER: FULLERTON 


Lighting Division - Franklin Research Corp. 
275 CONGRESS STREET, BOSTON 10, MASS. 
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Abolite Lighting Division 
Jones Metal Products Co. 
West Lafayette, Ohio E. F. Mulligan 
Acme Lighting G Mfg. Co. 
949 E. Sist St. 

Los Angeles 11, Calif. Albert Sultan 
Active Electric Co. 

5450 W. Fullerton Ave. 
Chicago 39, Ill. Robert W. Winne 
Advance Lighting Ltd. 
106 Midland St. 
Winnipeg, Man J]. M. Kerluke 
Advance Transformer Co. 
2950 N. Western Ave. 
Chicago 18, Ill. A. E. Feinberg 
Airport Electric Co. 
6342 S. Central Ave. 
Chicago 29, Ill. 


Alabama Power Co. 
600 N. 18 St. 
Birmingham 2, Ala. 


Allied Chemical Corp. 
Plastics and Coal Chemical Division 
40 Rector St. 

New York 6, N. Y. 


Alfred Fragala 


Dr. M. H. Bigelow 


Edward P. Allison Co., Inc. 
300 W. Washington St. 
Chicago 6, Ill. C. W. Abrell 
Aluminum Co. of America 

Alcoa Process Development Laboratories 

P.O. Box 1012 

New Kensington, Pa. R. V. VandenBerg 
Amalgamated Electric Corp. Ltd. 
$84 Pape Ave., Toronto, Ont. W. A. Dalrymple 
American Concrete Corp. 

5092 N. Kimberly Ave. 


Chicago 30, Ill. J. W. Lewis 


American Electric Construction Co., Inc. 
4453 N. Central Ave. 


Chicago 50, Ill. Clyde W. Grove 


American Electric Supply Co. 
5010 W. Irving Park Rd. 


Chicago 41, Ill. Herbert Schwartz 


American Electric Supply Co. 
175 Ann St., Hartford, Conn. L. A. Senofonte 
American Sterilizer Co. 
2426 W. 23rd St., Erie, Pa. Ernest L. Thompson 
Charles A. Anderson G Co. 
1214 Nicollet Ave. 
Minneapolis 4, Minn. George R. Anderson 
Appalachian Electric Power Co. 

40 Franklin Rd., S. W., P. O. Box 2091 
Roanoke, Va. G. J. Furr 
Appleton Electric Co. 
1701-1759 Wellington Ave. 
Chicago 15, Ill. Norton Appleton 
Arizona Public Service Co. 

501 S. Third Ave. 


Phoenix, Ariz. Don Willis 
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Arkansas Power G Light Co. 
Little Rock, Ark. Max Sudduth 
The Art Metal Co. 
1814 E. 40th St. 
Cleveland 3, Ohio G. E. Glatthar 
Atlantic City Electric Co. 
1600 Pacific Ave. 
Atlantic City, N. J. ]. P. Hayward 
BG A Electrical Contractors Inc. 
3950 N. Clark St. 

Chicago, Ill. Stanley Besyk 
Baltimore Gas G Electric Co. 
1212 Lexington Bldg. 
Baltimore |, Md. M. C, Albrittain 
Beaux Arts Lighting Co. Inc. 

111 E. 12th St., New York, N. Y. Irwin Kamin 
Benjamin Electric Mfg. Co. 
Des Plaines, Ill. 


Biack G McDonald Ltd. 
101 Parliament St 
Toronto, Ort. 


B.S. Benson, Jr. 


W. J. McDonald 


The Bilommel! Sign Co. 
735 Wayne Ave. 


Dayton 10, Ohio W. E. Blommel 


Biue Ridge Class Corp. 

P.O. Box 631 

Kingsport, Tenn. 

BM D and R Inc. 

7020 Walker St., St. Louis Park 
Minneapolis 16, Minn. 


BG M Electrical Distributing Co. 


2927 Fifth Ave. 
Rock Island, Ill. 


J. 8. Herbert 


Cecil H. Branham 


Jack J. Zuckerman 


Board of Water and Light 
116 W. Ottawa St., P. O. Box 570 
Lansing 3, Mich. 


Boston Edison Co. 
$0 Boylston St. 
Boston 12, Mass. 


Roy Culham 


R. B. Brown, Jr. 


British Columbia Electric Co. Ltd. 
970 Burrard St. 

Vancouver 1, B. C. Otto E. Zwanzig 
British Columbia Electric Co. Ltd. 

820 Pandora Ave. 

Victoria, B. C. W. C. Mearns 
Broadway Maintenance Corp. 
1271 McCarter Highway 
Newark 4, N.] Charles Fogarty 
Brockton Edison Co. 
36 Main St. 
Brockton 67, Mass Louis F. Eaton 
Buck Electrical Contractors Inc. 
5246 W. Fullerton Ave. 
Chicago 39, Ill. Anton J. Mayer 
Buffalo Electric Co., Inc. 
75 W. Mohawk St. 
Buffalo 2, N. Y. Clair O. Dean 
Butler Electric Co. Inc. 
2832 Washington Ave. 
St. Louis, Mo. Henry Arendes 
C. & M. Products Ltd. 

124 Crockford Blvd. 


Scarboro, Ont. J. J. Caragata 


Cadillac Electric Supply Co. 
431 E. Larned St. 

Detroit 26, Mich. H.C. Simonton 
California Electric Power Co. 
2885 Foothill Blvd. 

San Bernardino, Calif. W. F. Lambirth 
Camber Lighting Inc. 
87 Montgomery St. 
Jersey City, N. J. Leonard Borko 
Cambridge Electric Light Co. 
46 Blackstone St. 
Cambridge 39, Mass. James L. Corrigan 
Canadian General Electric Co. Ltd. 
Industrial Products Division 

224 Wallace Ave., Toronto, Ont. A.C. Calderone 
Canadian General Electric Co. Ltd. 
Lamp Division 

165 Dufferin St., Toronto, Ont. E. H. Lindsay 
Canadian Line Materials Ltd. 
Postal Station H 

Toronto, Ont. M. L. E. Messinger 
Canadian National Exhibition Association 
Exhibition Park 
Toronto, Ont. H. F. McCallum 
Canadian Utilities, Ltd. 

10040 - 104th St 


Edmonton, Alta. J]. E. Bagshaw 


Supply Co. Ltd. 


Ai Wectinch 
c w 


195 Fleet St. E. 
Toronto, Ont. 





H. E. McCallum 
Canning, Pekatra Inc. 
2144 N. Wood St. 
Chicago 14, Ill. Claude E. Canning 
Central Electric Supply Co. 
P. O. Box 267 

Denver, Colo. 


Central Hudson Gas G Electric Corp. 


50 Market St. 
Poughkeepsie, N. Y. 


Edward §. Goldman 


]. E. Doolittle 


Ceatral Ilinois Light Co. 
316 S. Jefferson Ave. 
Peoria 2, Ill. J]. W. Brown 
Central IIMinois Public Service Co. 

607 E. Adams St. 

Springfield, I1l. 


Central Louisiana Electric Co. Inc. 

715 Main St. 

Pineville, La. P. K. Laytor 
Central Maine Power Co. 
9 Green St. 

Augusta, Me Roland W. Hess 
Central Power G Light Co. 
P.O. Box 2121 

Corpus Christi, Texas James M. Willams 
Central Queens Electric Supply Corp. 

92-35 166th St. 
Jamaica, N. Y. Lawrence Lieberman 
Century Lighting, Inc. 
521 West 43rd St. 
New York 36, N. Y. Edward F. Kook 
Champion Lamp Works 

Division of Consolidated Electric Lamp Co. 

330 Lynnway, Lynn, Mass. Carleton M. Holden 


(Continued on page 36A) 
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Chicago Electrical Supply Co 
420 N. Ashland Ave 


Chicago 22, Ill Charles Lechner 


Cincinnati Gas G Electric Co 
4th & Main Sts 


Cincinnati |, Ohio J]. R. Hartman 


City of Burbank — Public Service Dept 
P.O. Box 63! 


Burbank, Calif Ralph Foy 


City of Glendale — Public Service Dept. 
119 N. Glendale Ave 

Glendale 6, Calif L.w 
City of Riverside — Electric Light Dept 
P.O. Box 826 
Riverside, Calif 


Grayson 


Everett C. Row 


City of Seattle — Dept. of Lighting 
1015 Third Ave 
Seattle 4, Wash 


City of Tacoma 

Dept. of Public Utilities, Light Div. 
P.O. Box 1659 

Tacoma |, Wash Roy H. Weston 
The Cleveland Electric Iiluminating Co 

75 Public Square 


Cleveland |, Ohio R. C. Hienton 


Columbia Electric G Mfg. Co 
2510 N. Fancher Way 


Spokane, Wash Walter A. Toly 


Columbus G Southern Ohio Electric Co 
215 N. Front St 


Columbus, Ohio H.S. Corn 


Commercial Light Co 
841 W. Washington Blvd 


Chicago 7, Ill Michael R. Fine 


Commonwealth Edison Co. 
Public Service Company Division 
51 W. Jackson St., Joliet, Il G. K. Hardacre 


Ceompco Corp 
1800 North Spaulding Ave 


Chicago 47, Ill S. J]. Zagel 


Condi Lite Corp 
889 Broadway 
New York 5 


The Connecticut Light G Power Co. 
P.O. Box 2010 

Hartford, Conn 

Consolidated Edison Co. of N. Y. Inc. 


4 Irving Place 
New York 5 


ee Ue Herbert Hoffman 


A.M. Wade 


Gillen 


N. ¥ G.J 


Consumers Power Co 
212 W. Michigan Ave. 


Jackson, Mich D. E. Karn 


Consumers Public Power District 
1452 25th Ave 
Columbus, Nebr 


Continental Electrical Construction Co. 
$540 Southport Ave 


Chicago 15, Il Leo W. Wits 


Corning Class Works 


Corning, N.Y F.F. Fleischman, Jr 


Crouse -Hinds Co 
Syracuse, N.Y 


Crouse-Hinds Co. of Canada, Ltd. 
1160 Birchmount Rd 
Scarboro, Ont 


John S. Haney 


E. Machtinger 


Crownlite Fluorescent Co. 
110 Windsor Ave 


Mineola, N.Y A. L. Siegel 


Curtis Lighting, Inc 
6155 W. 65th St 
Chicago 38, Ill John A. Wright 
Curtis Lighting of Canada, Ltd. 
195 Wickstead Ave 

Toronto, Ont Hut 


Leaside Wright 


Cutler Electrical Products Inc. 
5524 Haverford Ave 
Philadelphia 39, Pa 


Dallas Power G Light Co 
1506 Commerce St 
Dallas |, Texas Cc 


David Cutler 


4. Tatum 
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A. L. Davis Co., Inc. 
44 Duryee St. 
Newark, N. J. 


Day-Brite Lighting Inc. 
5411 Bulwer Ave 

St. Louis 7, Mo Cc 
The Dayton Power G Light Co. 
25 No. Main St. 

Dayton |, Ohio 


Arthur L. Davis 


L. Amick 


H.S. Nonneman 


Dazor Manufacturing Corp. 
4483 Duncan Ave. 
St. Louss 10, Mo 


Dearborn Glass Co. 
6600 S. Harlem Ave 


Bedford Park, Argo P.O., Ill E. J 


Porter 


Delaware Power G Light Co. 
600 Market St. 
Wilmington 99, Del 

Dept. of Water G Power, City of Los Angeles 
207 So. Broadway 
Los Angeles 54, Calif. 
Detroit Edison Co. 
2000 Second Ave. 
Detroit 26, Mich 


The L. C. Doane Co. 
10 New City St., Essex, Conn. 


W.A.F. Pyle 


Ivan L. Bateman 


L. E. Tayler 


Harold F. Lorenz 


Duke Power Co 
P. O. Box 2178 


Charlotte, N. € Roy A. Palmer 


E. |. du Pont de Nemours G Co., Inc. 

Polychemicals Dept. 

Development and Service Section 

Wilmington 98, Del D. D. Lee 


Duquesne Light Co. 
435 Sixth Ave., Pittsburgh 19, Pa. G. W. Ousler 


Duro-Test Corp 
2321 Hudson Bivd 
North Bergen, N. J 


Eastman Kodak Co. 
400 Plymouth Ave. North 
Rochester 4, N.Y 


James L. Cox 


H. R. Patterson 


Ebasco Services, Inc. 

2 Rector St., New York 6, N.Y W. L. Byrne 
Efengee Electrical Supply Co. 

949 W. Chicago Ave., Chicago 22, Ill. 


Electric Fixture G Supply Co. 
1006 No. 20th St., Omaha, Nebr. 


Lee Mirus 


F. E. Foster 


Electric Supply Co. 
13 Walton St... N.W. 
Atlanta, Ga. w.w 


Crowe 


Electrical information Publications, inc. 
2132 Fordem Ave. 


Madison |, Wis D. W. Grosshandler 


Electrical Supplies, Inc 
225 Walnut St 


Hartford |, Conn Philip F. Wathley 


Electrical Testing Laboratories, Inc. 
2 East End Ave 

New York 21, N.Y 
Electrical Wholesalers, Inc. 
229 Whitehall St. S. W 
Atlanta, Ga 

Electrolier Mfg. Co. Ltd 


5849 Boyer St. 
Montreal, Que 


Hoffman S. Beagle 


John R. Thornton 


Bernard Issenman 


Electro Silv-A-King Corp 
1535 S. Paulina St 


Chicago 8, Ill C. 1. Schneider 


Emerson-Comstock Co., Inc 
130 No. Wells St., Chicago, I!! George A. Lang 
Emerson-Pryne Co 

P. O. Box 698, Pomona, Calif. Roger W. Holston 
Ender -Monarch Corp. 

50 Sylvester St., Westbury, N.Y Lewis Grenadier 
Englewood Electrical Supply Co. 

5801 S. Halsted St. 

Chicago, Ill ]. P. Anderson 


Fecht Electric, inc. 
5736 N. Western Ave. 


Chicago 45, Ill. William F. J. Fecht 


Federal Pacific Manufacturing Co. 
19 Waterman Ave. 

Toronto 16, Ont. F.L. Thompson 
Fenestra Inc. 

2250 E. Grand Blvd. 


Detroit 11, Mich. Clyde W. Kelly 


Fischbach, Moore G Morrissey, Inc. 
173 West Madison St. 


Chicago 2, Ill. J. R. Mechan 


Fitchburg Gas G Electric Light Co. 

655 Main St., Fitchburg, Mass 4. G. Neal 
Flood-Lite Service Inc. 

212 Silver Lake Blvd. 


Los Angeles 4, Calif. B. ]. Hartmann 


Florida Power Corp. 
101 Fifth St., South 


St. Petersburg, Fla. W. B. Shenk 


Florida Power G Light Co. 
Box 3100, Miami 30, Fla. R. J. Bradley 
Fluorescent Equipment G Mfg. Co. 

5105 Cowan Ave. 
Cleveland 4, Ohio Leonard S. Freeman 
Fluorescent Fixtures of California 
5352 Shaw Rd. 

South San Francisco, Calif. Ernest O. Anders 
Fiuores-O-Lite Co. 

Evans Terminal, North Broad St 

Hillside, N. J. Meyer H. Silverman 


H. A. Framburg G Co. 
3320-28 Carroll Ave. 
Chicago 24, Ill. Stanley A. Framburg 
The France Manufacturing Co. 

10325 Berea Rd. 


Cleveland 2, Ohio E. L. Walter 


W. Freeman G Son, Ltd. 
275 Woodland Drive 


Vancouver, B. C A. Freeman 


The Frink Corp. 

211 63rd St. 

Brooklyn, N.Y E. W. Lampert 
GC. & M. Lighting Co. 

4432 Olive St. 


St. Louis 8, Mo. Dan Michelson 


Garden City Plating G Mfg. Co. 
1750 N. Ashland Ave. 
Chicago 22, Ill Vv 


Garfunkel Co. 
420-428 Hoboken Ave. 
Jersey City, N. J 


General Electric Co. 

Accessory Equipment Dept. 

1285 Boston Ave., Bldg. $2-EE 

Bridgeport 2, Conn. W. B. Dexter 


R. Bohiman 


Jack D. Saltzman 


General Electric Co., Ballast Dept. 
1430 E. Fairchild St. 


Danville, Il. C. G. Grant 


General Electric Co., Lamp Dept. 
Nela Park 
Cleveland 12, Ohio 


General Electric Co. 
Outdoor Lighting Dept. 
Hendersonville, N.C. Henry J]. Chanon 
General Electric Supply Co. 

Div. General Electric Co. 

1260 Boston Ave 

Bridgeport 9, Conn 


General Fireproofing Co. 
Dennick Ave. 
Youngstown, Ohio ]. A. Saunders 


General Lighting Co. 
248 McKibben St 
Brooklyn, N. Y Harry Handler 
General Lighting Products Co. 
468 Freylinghuysen Ave. 
Newark 5, N. J. N.H. Eglowstein 


(Continued on page 38A) 
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CIiIRCLGRID 


NON-BURNING RIGID VINYL LOUVER FOR OUTSTANDING BRIGHTNESS CONTROL 
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werrrrerry. 





’ Choice of 3 


7 
_. transparencies - 








300 -150 -75 
Circigrids have 


= 
45°- 45° cut-off and wt odie - FC materials 
circular openings to support 


promote air circu- Potetaal oftt-natetat 
lation and assure 
non-glare Circigrids 
itumination safely 
installed under 
sprinklers 


Patents Pending 


Circlgrids are vacuum formed from two 

sheets of \ inyl and sealed electronically to 

a center membrane for structural strength 

and rigidity. Circlgrids have circular in- 

verted cone openings al every Y% inch 

This unique method of light dispersion as- 

sures a soft, even light of any desired in- 

tensity. The perforations permit safe in- 

stallation under sprinklers and free air 

cooling. Many manufacturers here and 

abroad are presently licensed to use Circl- 

grids in their products and other licensees 

are invited. 

Write for samples and test details show- 

ing exceptional illumination § efficiency, 

brightness calculations and self extin- 

guishing characteristics. 

Circlgrids installed in a Detroit store provide pleasant, 
inviting non-glare illumination. 








Cc; i riv Cc 
Ppilials cis Specialists iN VACUUM FORMING 


AND ELECTRONIC WELDING 



































BOX 655A ERIE, PA. 
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ntinued from page 86A) 
The Georgia Power Co 
Electric Bidg., Atlanta 


Gibson Electric Co. Inc 
4100 W. Chicago Ave 
Chicago 51, Il Robert P. Gordon 
Cibson Manufacturing Co 

1919 Piedmont Circle, N. FE 


Atlanta, Ga R. R. Gibson 


Gilbert Associates Inc 
525 Lancaster Ave 
Reading, Pa Arthur H. Phillips 
Clasco Electric Co 

721 N. Lith Se 


&. Louis, Mo Willis M. Leach 


Globe Lighting Products Co. Inc 
1710 Flushing Ave 
Brooklyn 6, N.Y 


Good Manufacturing Co. Inc 
1015 N. Halsted St 


Chicago 22, I! 


Isidor Rosenblatt 


Louis Mided 


Gotham Lighting Corp 
17-01 Siet Se 
Long Island City |, N. ¥ 


Gould Electric Co 
2621 West Belmont Ave 
Chicago 18, I! E. A. Gould, Jr 


Grand Light G Supply Co 
833 State St 

New Haven, Conn 
Graybar Electric Co. Inc 


420 Lexington Ave 
New York 17, N.Y BL} 


Malcolm Rosen 


Benning 


Crimes Manufacturing Co 
515 No. Russell St 
Urbana, Ohio I 


Guardian Light Co. Inc 
500 North Bivd., Oak Park, Il! W 


Gulf States Utilities Co 

P.O. Box 295! 

Beaumont, Texas R 
The Edwin F. Guth Co 

2615 Washington Ave 

St. Louis $, Mo 


B. Moore 


S. Akely 


4. Landry, Jr 


Fred E. Guth 


Haha Electric Co. Inc 

Manchester & Barrett Station Rd 
P.O. Box 3848, Kirkwood 22, Mo R. Hahn, Jr 
Halo Lighting Products Inc 

"252 W. Chicago Ave 

Chicago Tl 


Haluk Lighting G Mfg. Co 
65 Elmira St 
San Francisco, Calif 


The Hankins Container Co 
14801 Emery Ave 


Cleveland 11, Ohio T. White 


Harjoha industries 
P.O. Box 66, St. Catherine Ont 


The Hartrord Electric Light Co 

266 Pear! St 

Hartford 3, Conn V. J. Ouellette 
Hatzel G Buehler, Inc 

120 Lexington Ave 

New York 17, N. ¥ 


Hawkins Electric Co 
1447 Washington Bivd 
Chicago 7, Il! R. Hill 


Hecker and Co., Inc 
59 W. Marquette Road 
Chicago 21, Ill 


Hexcel Products, Inc 
2352 Fourth St 
Rerkeley 10, Calif 


Hi-Lite Manufacturing Co 
187 Columbus Ave 
New Haven |1, Con 


Phil R. Hinkley Co 


5200 West I 2ist St 
Cleveland 11, Ohio R. A. Wiedemer 
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Holophane Co. Inc. 
342 Madison Ave 
New York 17, N.Y 


Holophane Co., Inc 
418 Kipling Ave. S. 
Toronto 14, Ont Frank T. Groome 
House-O-Lite Corp 
2450 S. Ashland Ave. 
Chicago 8, Ll Jack R. Stone 
Hub Electric Co. 

2219 W. Grand Ave 


Chicago 12, Ill. 1, M. Fixman 


Hubbard and Co 
6501 Butler St 
Pittsburgh |, Pa C. C. Warne, Jr. 
Hydro-Electric Commission of Niagara Falls 

1034 Victoria Ave 

Niagara Falls, Ont J. A. Williamson 


Hydro-Electric Power Comm. of Ontario 
620 University Ave 

Toronto 2, Ont 4. W. Manby 
Hyland Electrical Supply Co. 
625 W. Monroe St 
Chicago, I! Jay Mann 
ideal Industries, Inc 

1000 Park Ave 

Sycamore, Il! 


Ilinois Power Co. 
134 E. Main St., Box 511-B 


Decatur 70, ill Allan Van Wyck 


IMuminating Engineering Co. 
2347 E. Nine Mile Rd 
Harel Park, Mich Bert C. Pretzer 
Incandescent Supply Co. 
647 Mission St. 

San Francisco, Calif J.J. Newland 
indiana G Michigan Electric Co. 

2101 Spy Run Ave 

Fort Wayne, Ind N. W. Stiffler 
Interstate Power Co 


1000 Main St., Dubuque, lowa R. C. Halcombe 


lowa Electric Light G Power Co. 
Box 351, Cedar Rapids, lowa 


lowa-Iilinois Gas G Electric Co 
United Light Bidg 
Davenport, lowa 


Sutherland Dows 


Gordon Ames 


lowa Power G Light Co 
$12 Sixth Ave 


Des Moines 3, lowa 4. Paul Ti 


lowa Public Service Co., East Division 
400 Commercial! St 


Waterloo, lowa C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P.O. Box 778 

Sioux City, lowa C. R. Tracy 
Jeanette Shade G Novelty Co 
N. Fourth St 

Jeanette, Pa Donald H. Crock 
Jefferson Electric Co 

Bellwood, Il! W. C. Anderson 
Jersey Central Power G Light Co. 

100 FE. Main St 

Denville, N. ] 


jery! Lighting Products, Inc 
42 W. Cermak Rd 
Chicago, Il. Chas. Meyerson 
Jewell Electric Products Inc. 
266 Glenwood Ave 
Bloomfield, N. J Donald J. Kantor 
Chas. Johnson Electric Co. Inc. 
794 Lee St., Des Plaines, Ill. R.A. Johnson 
Joslyn Mfg. G Supply Co 
53700 S. Morgan St 
Chicago 9, Ill. J. H. Fahey 
Kansas City Power G Light Co. 

P.O. Box 679 


Kansas City 10, Mo G. A. Jennings 


Kansas Gas G Electric Co. 
P. O. Box 208 
Wichita, Kans. 


The Kayline Co. 
2480 E. 22nd St. 
Cleveland 15, Ohio 


Kelso-Burnett Electric Co. 
223 W. Jackson Bivd. 
Chicago 6, Ill. 


H.W. Hobson 


M. A. Eskins 


Sigmund A. Hollinger 


Kent Lighting Corp 
500 Johnson Ave 
Brooklyn, N.Y 


Eugene A. Stonehill 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St. 
Philadelphia 3, Pa 
Kil Bar Electric Co. 
2261 Clybourn Ave. 
Chicago 14, Ill. 


Leonard M. Siegel 


H. J. Kilburg, Jr. 


Kingsport Utilities, Inc. 
422 Broad St. 
Kingsport, Tenn. 


Kirby Risk Supply Co., Inc. 


$02 Ferry St. 
Lafayette, Ind. 


J. E. Wright 


John C. Dewenter 


Kirchmer Bros. Mfg. Co. 
2146 Newhouse Ave. 
St. Louis 7, Mo. 4.W 


The Kirlin Co. 
3435 E. Jefferson Ave. 
Detroit 7, Mich Ivan Kirlin 


Kirchmer 


Klieg! Bros. 
521 W. 50th St. 


New York 19, N. Y. Robert A. Langer 


Knott G Mielly, Inc 
7724 South Racine Ave. 


Chicago 20, Il. Charles §. Lott 


Koehler Electrical Supply Co. Inc. 
284 Greenwich St. 


New York, N.Y Robert A. Koehler 


Kopp Glass, Inc. 
Swissvale 
Pittsburgh 18, Pa Cc 


K-S-H Plastics, Inc. 


Highway 30 
High Ridge, Mo 


E. Leberknight 


R.S. Hawes Ill 


LaSalle Electric Supply Co. 
20216 John R. St. 
Detroit 3, Mich. 


The Leeds G Northrup Co. 
Research and Development Center 
North Wales, Pa R. ¢ 


A. H. Gatward 


Legion Lighting Co 
221 Glenmore Ave 
Brooklvn, N. ¥ 


Louis j. Lerro Co., Inc 
3127 N. Broad St 
Philadelphia 32, Pa 4.1 


Leviton Mfg. Co. 
236 Greenpoint Ave 
Brooklyn 22, N.Y 


Light and Power Utilities Corp. 
1035 Firestone Blvd. 
Memphis 7, Tenn 


Watmough 


Jack Amsterdam 


Murray Reiter 


Lighting Associates Inc 
238 E. 47th St 
New York, N.Y 


Lighting Products Inc. 
2259 W. Park Ave. 


Highland Park, Il! Eric H. Church 


Lighting Services Co. 
515 Meriden Rd. 


Waterbury, Conn. Richard L. Platt 


Lightolier Co. 
1! East 36th St. 


New York 16, N. Y. W. F. Blitzer 


Lightron of Cornwall 
195 Hudson St. 


Cornwall-on-Hudson, N. Y. Eugene Littman 


Line Material Co. 
700 W. Michigan St. 


Milwaukee |, Wis. M. C. Harsh 
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Built-in KLIXON Protectors in Ballasts 


ELIMINATE DRIPPING COMPOUND, 
VIOLENT FAILURES, FIRES... 








safe operating Temperature 
under adverse conditions! 


Why put up with dripping compound, fires, or violent failures when you 
Here's How KLIXON can get complete overcurrent and overheat protection by using ballasts 
Protectors Operate! with KLIXON Protectors? 

Because built-in KLIXON Protectors keep ballasts operating within a 
3 safe temperature range, they safeguard ballasts against all conditions, 
such as — one lamp out, poor heat dissipation, lamp rectification, internal 
short. KLIXON-protected ballasts assure maximum light output under 
Klick it's “off” all fault conditions until ballast reaches a temperature where continued 
When a fault condition causes temperature use would cause reduction in insulation life. It then turns the current off 
to rise above safe operating level and allows the ballast to cool until it is safe to continue operation. Then 
it turns the current on allowing the ballast to operate again until tempera- 
ture exceeds the maximum safe limit. There is no annoying flicker since 
the fixture cooling period lasts 30 to 45 minutes. 

; If the cause of over temperature is external to the ballast, normal ballast 
Klick i's “en” life can be expected when the fault has been corrected. If the cause is 
When ballast cools to safe temperature. failure of a component in the ballast, it is necessary to replace the ballast. 
However, temperature limits are held to a safe level until it is convenient 
to make this change. 





Write for specification details. 


METALS & CONTROLS 


5409 FOREST STREET, ATTLEBORO. MASS... U.S.A 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 


SPENCER PRODUCTS: Klixon® Inherent Overheat Motor Protectors + Motor Starting Relays +» Thermostats + Precision Switches « Circuit Breakers 
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Litecentrol Corp 
6 Pleasant St 


Watertown 72, Mass Lawrence E. Brown 


Litecraft Manufacturing Corp 
8 East 56th St 


New York 16, N.Y Ben Roisman 


Lithonia Lighting Products Co. Inc 


Convers, Ga R bert J Freeman 


Long Island Lighting Co 
250 Old Country Kd 


Mineola, N.Y William J. Schmidt 


Lowisiana Power G Light Co 

142 Delaronde St., Station A 

New Orleans, La C. L. Osterberger 
Luminator, inc 
120 N. Peoria St 
Chicago 7, 1! Albert L. Arenberg 
Luminous Ceilings Inc 
2500 West North Ave 
Chicago 47, Ill is Rosenstein 
Luxor Lighting Products Inc 
Empire Mate Bldg 

New York, N.Y Serge: Marketan 
Lynn Gas © Electric Co 

90 Exchange “t 


M ass 


Lynn 


Macbeth Corp 

P.O. Bow 95u 

Newburgh, N. Y Norman Macbeth 
H. D. MacMackin, Ltd 

179 Prince William St 

“ Jobe ‘\ K 


MacNutt Electric Co. Inc 

420 Lexington Ave 

New York 17, N.Y R. Minto 
Madison Electric Co 

6000 Woodward Ave 

Detroit Mict 


Magni -Flood, Inc 

58 North Second Ave 
Mt. Vernon, N.Y Bert Greene 
Main Electric Co 

741 Milwaukee Ave 


Chicago, | William Kamin 


Major Equipment Co. Inc 
4605.19 Fullerton Ave 
Chicago, |! 


R. A. Manning Co 
1810 North Ave 
Sheboygan, W Manning 
Marvin Electric Manufacturing Co 

648 Santa Fe 

Los Angeles, Calif Howard Brinton 


Massachusetts Cas G Electric Light Supply Co 
191.195 Friend St 
Boston, Mass Jason Weinret 
McNaughton -McKay Electric Co 
7000 Intervale Ave 

Detroit 38 Mich William T. McNaughton 
McPhilbin Manufacturing Co., Inc 
1329 Willoughby Ave 

Brooklyn $7, N.Y Edward L. Gin 
McWilliams Electric Co. Inc 

1820 N. Rockwell St 

Chicago 47, Ill 


Meade Electric Co 
5401-15 W. Harr 
Chicago 44, Ill! nry FE. Burkhardt 


Merrimack -Essex Electric Co 
9 Market St 
Lowell, Mass 


Metalcraft Products Co. Inc 
Mascher & Lippincott Sts 
Philadelphia 33, Pa Fred M. Pyle 
Metals Manufacturing Co 

$30 W. Ist South 


Salt Lake City, Utal H. J]. Hamilton 


Sustaining Members 
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Metropolitan Edison Co 
412 Washington St 
Reading, Pa 


Michigan Chandelier Co 
16501 Livernois 
Detroit 21, Mich 


T. O. MeQuiston 


Milton J. Doner 


Midwest Chandelier Co 
15th & Gentry Sts 

No. Kansas City 16, Mo Sidney Lefkovitz 
Midwest Electric Co 
724 South Third Street 
Minneapolis 15, Minn Don Carlson 
The Miller Co 
Meriden, Conn John J]. Neidhart 
Miller Electric Co. of Florida 
575 Dora St 

Jacksonville, Fla. James Dandelake 
Mississippi Class Co 

88 Angelica St 

St. Louis 7, Mo C. J]. Youngblood 
Mississippi Power G Light Co 
Lampton Bldg., Jackson, Miss B. M. Davis 
Mississippi Power Co 
Gulfport, Miss. Vv. J. Daniel, Jr. 
The Mitis Co. Ltd 
5 St. John St 
Rimouski, Que ]. Henri Labrie 
Modern Light G Equipment Co 

$812 S. Wabash Ave 

Chicago, Ill M. L. Offenberg 
Moe Light Division 
Thomas Industries Inc 
410 So. Third St 
Louisville 2, Ky Frank Marriett 
Monongahela Power Co 

1310 Fairmont Ave 


Fairmont, W. Va H. A. Stroud 


Monroe Electric Co 
157 W. Ontario St 


Chicago 10, Il dibert Kahn 


Monsanto Chemical Co 
Plastics Division 
Springfield 2, Mass R. R. Moyer 


Montana-Dakota Utilities Co 
831 Second Ave. § 


Minneapolis 2, Minn W. L. Hayes 


The Montana Power Co 
10 E. Broadway 
Butte, Mont D. J]. McGonigle 


Morlite Equipment Co 
P.O. Box 106 


Girard, Pa Finley ]. Gordon 


Multi Electric Mfg. Co 
$225.45 West Lake St 


Chicago, Ul Leo J. McDonald 


Municipal Light G Power Dept 
City of Pasadena, California 
$02 City Hall, Pasadena |, Calif Goodrich 


Mutual Sunset Lamp Mfg. Co 
+ Fifth Avenue 


New York 16, N.Y Morr Thau 


The Narragansett Electric Co 
280 Melrose St 
Providence 1, R. I PF. E. ¢ 


National Chemical G Manufacturing Co 
Luminall Paint Division 
O17 S. Maw St 


Chicago 9, Il! John Marshall Zi 


National Electric Wholesalers, Inc 
1410 Georgia Ave. N. W 
Washington, D. ( David Leventhai 


Neo Ray Products Inc 
415 E. 22nd Se 
New York 10, N.Y 


Philip Young 


Nepo Mfg. Co 
4230 N. Sayre Ave 


Chicago M, Il. N. E. Passman 


Newark Electric Fixture Co 
288 S. 19th St 


Newark 3, N. J ]. B. Seidman 


New Bedford Gas G Edison Light Co. 
693 Purchase St. 


New Bedford, Mass. W. 8. Fenstermacher 


Henry Newgard G Co. 
4700 W. Fullerton Ave 
Chicago 39, Il. J]. R. Newgard 


New Haven Electric Supply, Inc. 
135 Orange St 

West Haven, Conn Shemitz 
New jersey Power G Light Co 

400 East Main St 

Denville, N. J. 


New Orleans Public Service Inc. 

$17 Baronne St 

New Orleans, La. E.N. Avegno 
N. Y. State Electric G Gas Corp. 
62 Henry St. 

Binghamton, N. Y. Earle C. Edwards 
Niagara Mohawk Power Corp. 

300 Erie Bivd. W. 

Syracuse 2, N.Y F. T. McEvoy 
The NL Corp. 

2480 E. 22nd St 
Cleveland 15, Ohio M.W. Terkel 
Noland Co. 

27th St. & Virginia Ave. 

Newport News, Va 


North Central Electrical Distributing Co. 
2001 Broadway St., N. E. 

Minneapolis 13, Minn 1. G. Holmgren 
Northern Berkshire Electric Co 
21 Bank St 

North Adams, Mass 4. D. Rhodes 
Northern Electric Co. Ltd. 

1600 Dorchester St. W 

Montreal, Que R. H. Probert 


Northern Indiana Public Service Co. 
5265 Hohman Ave 
Hammond, Ind 


Northern Light Co 
1657 N. Water St 
Milwaukee 2, Wis Fred ¢ 
Northern States Power Co 

Minneapolis 2, Minn Carl T. Bremicker 


Northland Electric Supply Co 
521 South 10th Se 
Minneapolis 4, Minn. N.K. Gullick 


Nova Scotia Power Commission 
P.O. Box 910 
Halifax, N. § 


NuArt Lighting G Mfg. Co. 
235 East 5th South St. 
Salt Lake City, Utah H. A. Schoepf 


Ohio Edison Co 
Akron 8, Ohio 


Ohio-Midland Light G Power Co. 
Canal Winchester, Ohio 


The Ohio Power Co 
301-315 Cleveland Ave. S. W. 
Canton 2, Ohio RW 


Franklyn Dickinson 


]. E. Cathers 


Osterholm 


Oklahoma Gas G Electric Co. 

Box 1498, Oklahoma City |, Okla Earle W. Gray 
Omaha Public Power District 
720 Electric Bldg. 

Omaha 2, Nebr E. E. Schwalm 
Orange and Rockland Utilities Inc 

Nyack, N.Y D. §. Schaab 


Owens Corning Fiberglas Corp 
717 Fifth Ave 
New York, N.Y R.H. Brautigan 


Pacific Associated Lighting G Mfg. Co 
1260 Pennsylvania Ave 

San Francisco, Calif R. K. Meyer 
Pacific Gas G Electric Co. 

245 Market St 


San Francisco 6, Calif O. R. Doerr 
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Continued on page 
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Pacific Power G Light Co 
920 S$. W. Sixth Ave. 


Portland 4, Ore F.M. Reis 


Paramount Industries inc 
G 1080 Ballenger Rd 


Flint, Mich B. R. Bailey 


Peerless Electric Co 
176 Folsom St 

San Francisco 5 
Peerless Electric Ltd 


5585 Fullum 
Montreal 36, Que 


Calif Samuel B. Herst 


L. A. Van Duzer 


William Penn Fluorescent Light Mfg. Co. 
1429 South 25rd St. 


Philadelphia 46, Pa William Ranieri 


Pennsylvania Electric Co 
222 Levergood St 
Johnstown, Pa 


R.G. Baker 


Pennsylvania Power G Light Co. 
901 Hamilton St 


Allentown, Pa H.H. Brenan 


Pennsylvania Power Co 
19 E. Washington St 
New Castle, Pa 


The Perfeclite Co. 
1457 East 40th St 
Cleveland 5, Ohio 


Pfaff G Kendall 
84 Foundry St. 
Newark, N. J] 


Philadelphia Electrical G Mfg. Co. 
1228.56 N. Sist St 
Philadelphia 21, Pa cw 


Philadelphia Electric Co. 
1000 Chestnut St 
Philadelphia 5, Pa 


Phoenix Ciass Co 
Monaca, Pa 


Pierce Electric Co. 
567 W. Adams St 
Chicago 6, Il! 


Pittsburgh Corning Corp 
Port Allegany, Pa. 


Pittsburgh Plate Glass Co. 

| Gateway Center 

Pittsburgh 22, Pa G 
Pittsburgh Reflector Co. 


403-411 Oliver Bidg. 
Pittsburgh 22, Pa R. C. Zinsmeister 


P. G. Dingledy 


Joseph L. Jaffe, Jr. 


M. J. Hamilton 


Huber 


R.G. Rincliffe 


D. G. Cameron 


John H. Pierce 


Howard F. Kingsbury 


Whittemore 


Poindexter Electric Co. 
1435 Delaware St 
Denver, Colo 


Portiand General Electric Co 
621 5. W. Alder St 
Portland, Ore. 


The Potomac Edison Co 
55 E. Washington St 
Hagerstown, Md 


Robert J. Walsh 


T. W. Fitch 


Potomac Electric Power Co 
929 E. Street, N. W. 


Washington 4, D. C George Bisset 


Powerlite Devices Ltd 
54 Atomic Ave. 
Toronto 14, Ont W.L. Hawley 
Precision Light Corp 

P.O. Box 236 

Dunellen, N. ] 


Prescolite Manufacturing Corp 
2229 Fourth St 

Berkeley 10, Calif W. D. Runswick 
Progressive Products Co. Inc 
6615 Milwaukee Ave 
Chicago 31, Il E. George Goddard 
Public Service Co. of Colorado 
900 15th St 

Denver |, Colo H. T. Rankin 
Public Service Co. of Indiana Inc. 

1000 E. Main St 


Plainfield, Ind Robert McMurray 


Sustaining Members 
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Public Service Co. of New Mexico 
P.O. Box 1360 


Albuquerque, N. M. T. F. Douglass 


Public Service Co. of Oklahoma 
P.O. Box 201 


Tulsa, Okla D. J. Frandsen 


Public Service Electric G Gas Co. 
80 Park Place, Newark, N. J. S. A. Moore 
The Public Utilities Commission 

272 Dundas St 


London, Ont V.A. McKillop 


Puerto Rico Water Resources Authority 


San Juan, Puerto Rico M. C. Nazario 


Puget Sound Power G Light Co. 
10608 N. E. 4th St. 

Bellevue, Wash. Frank McLaughlin 
Pyle National Co. 
1334 N. Kostner 
Chicago 51, Ill. A. G. Voelkner 
Quadrangle Mfg. Co. 
52 S. Peoria St. 
Chicago 7, Il. D. E. Worrell 
Quebec Hydro-Electric Commission 
107 Craig St. W. 

Montreal, Que R. E. Gohier 
Quebec Power Co. 
P.O. Box 1607 
Quebec, Que Jean Saint-Jacques 
Quincy Electric Co. 

1 Cliveden St 

Quincy 69, Mass 


G. A. Rafel & Co. 
2112 W. Lawrence 


Chicago 25, Ill. George A. Rafei 


Rambusch Decorating Co. 
40 W. 13th St. 

New York 11, N. Y. Edward Rambusch 
Raybro Electric Supplies, inc 

907 Ellamae St. 


Tampa, Fla Troy A. Brown 
Reliance Petroleum Ltd. 
343 Richmond St 


London, Ont. 


Revere Electric Mfg. Co. 
7420 Lehigh Ave 
Chicago 48, Til. 


E. J. Lewichi 


Murray J. Whitfield 
Revere Electric Supply Co. 
2501 W. Washington Blvd 
Chicago 12, Il. Arthur Peterson 
Ritter Co., inc. 
400 West Ave. 
Rochester 3, N. Y. Horace W. Alexander 
Robert Manufacturing Co. Inc. 
99 Dell Glen Ave. 

Lodi, N. J. Robert Geissenberger 
Rochester Gas G Electric Corp. 
89 East Ave. 

Rochester 4, N.Y L. C. Twichell 
Rohm G Haas Co. 

222 W. Washington Sq. 
Philadelphia 5, Pa H. A. Williams 
Rosemount Industries Ltd. 
2090 Moreau St. 
Montreal, Que. Paul A. Ducasse 
Ruby Philite Corp. 

$2-02 Queens Bilvd., 

Long Island City 1, N. ¥ Howard Phillips 
Rumsey Electric Co. 
1007 Arch St. 
Philadelphia 7, Pa. T. W. Lauer 
james E. Rust Electric Co., Inc. 
1511 W. Jackson Blvd 
Chicago 7, Ill. Earl C. Heller 
Ryall Electric Supply Co. 

500 Lincoln St. 


Denver, Colo. Cc. O. Ryall 


Sachs Electric Corp. 
5540 W. Park 
St. Louis, Mo. 


Safeway Stores, Inc. 
Store Design Dept., 425 Madison St. 
Oakland 4, Calif. 4 


St. Joseph Light G Power Co. 
520 Francis St. 
St. Joseph 2, Mo. 


San Diego Gas G Electric Co. 
P.O. Box 1831 
San Diego 12, Calif. 


Saskatchewan Power Corp. 
1739 Cornwall St. 
Regina, Sask. 


Savannah Electric G Power Co. 


Savannah, Ga. 


W. Anderson 


11. G. Dillin 


W. B. Clipsham 


James Averett 


Albert Sechrist 
#990 Acoma St. 
Denver, Colo Leonard J]. Carion 
Service Electric Co 
8345 South Ashland 
Chicago, Ill. Harold Zwitt 
Shaida Manufacturing Co. Inc. 

Box 507 


Burbank, Calif. William Shalda 


Shawinigan Water G Power Co. 
600 Dorchester St. W. 
Montreal, Que. 


The Sherwin-Williams Co. 
101 Prospect Ave. N. W. 
Cleveland |, Ohio 


Chas. H. Talbot 


J. A. Meacham 


Silvray Lighting, Inc. 
R.K.O. Bidg., Radio City 
New York 20, N. Y. J. M. Gilbert 
The Simes Co., Inc. 

114-15 l5th Ave 
College Point, L. I., N. Y. Gardner M. Simes 
Sinko Manufacturing G Tool Co. 
7310 W. Wilson Ave. 
Chicago 31, Ill. Paul J. O'Connell 
Smithcraft Corp. 

217 Everett Ave., Chelsea 50, Mass. 


Smoot-Holman Co. 
P. O. Box 4097 
Inglewood, Calif. 


J. J. Smith 


L. A. Hobbs 


Sola Electric Co. 
4633 W. 16th St. 
Chicago 50, Il. L.c 


Solar Light Mfg. Co. 
400 N. Ashland Ave. 
Chicago 22, Ill. 


Marschall 


Bernard Lazerson 


Solux Corp. 
58-17 28th Ave. 


Woodside 77, N. Y. A. E. Spinetta 


Southern California Edison Co. 
601 W. Fifth St. 


Los Angeles 53, Calif. Roy E. Dahlin 


Southern Canada Power Co. Ltd. 

1450 City Councillors St 

Montreal, Que. M.A. Perry 
Southern Colorado Power Co. 


Box 75, Pueblo, Colo. E. H. Pemberton 


Southern Indiana Gas G Electric Co. 
P.O. Box 569 
Evansville, Ind. 


Southern Lighting Mfg. Co. 
501 Elwell St. 
Orlando, Fla. 


C. K. Graham 


Dan Pohlar 


Southwestern Gas G Electric Co. 


Rox 1106, Shreveport, La. E. F. Graham 


Southwestern Public Service Co. 


P.O. Box 1261 


Amarillo, Texas Tom Lynn 


(Continued on page 44A) 
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Only Sylvania VHO PowertTuBes* 


give you all of these Very High Intensity lamp advantages! 


° 1. More than twice as much light 
as obtainable from standard 
fluorescent lamps of same size. 


3. Easier 

to handle 

than competitive high 
intensity lamps. . . Sylvania 
VHO POWERTUBES weigh half 
as much as other shapes. 


2. Smooth surface—the preferred 
tubular shape that does not 
catch and hold dust. 


. . ef 
4. Smaller in size 
—T-12 114” tube 
diameter permits i 
better air Ss Zi 


POWERTUBE/48" 


circulation around = yuo = 
— COOL WHITE / ie CW-VHO-RFI 


the tube than 
larger diameter ‘Hy | \\ YLVANIA usa 


lamps. 








5. Lower in cost—less expensive to buy and 

install, provide more lumens. The 8-foot, 

200-watt VHO PoWERTUBE, for example, 
8. Better optical \- delivers 15,000 lumens! Easier to stay clean, 
control permits full wh quicker to wipe clean than special shape lamps. 
use of light directed 7. Uniform light 
exactly where : distribution delivers 
you want it. ; | full light output 


“ in any position. 


— 


ia” 


6. Does not require ‘‘oversized"’ fixtures 
—helps keep fixtures costs down, avoids 
heavy tube strain on fixtures. 


And only Sylvania Fluorescent Lamps Ask your Sylvania representative or 
are backed by the exclusive Sylvania supplier to see a copy of the revolu- 
Light Insurance Policy! tionary Sylvania Light Insurance 


: ‘ : : -olicy. Or write: 
Guaranteed by Sylvania, the Policy Policy. Or write 


specifies if, in your opinion, Sylvania’s SYLVANIA AL IGHTING PRODUCTS 
lamps do not perform better than the Dept. 91-3509, 60 Boston Street, 
brand you are now using, you may Silenn Massachusetts 

return them to our distributor and get In Canada; Sylvania Electric (Canada) Ltd. 
your money back. P. O. Box 1190, Station “O’’, Montreal 9 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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The Spero Electric Corp 
20500 St. Clair Ave 
Cleveland 17, Ohio Manny Spero 
Standard Electric Co 

P.O. Box 808 


Mich Abe Cohen 


Pontiac 
The Starbuck Sprague Co 
67 Watertown Ave 
Waterbury 20, ( 


Starring G Co. Inc 
600 Seaview Ave 
Bridgeport, Conn Carl E. Paul, Jr 
Steber Manufacturing Co 
2700 Roosevelt Rd 
Broadview, Ill Robert J]. Besail 
Steel Craft Fluorescent G Stamping Co 

191 Murray St 
Newark 5, N. J 4rthur Meister 
Sterling Electric Co 

14 South I2th St 

Minneapolis 3, Mints 


Sterling Reflector G Mfg. Co 
49 West Grand Ave 


Chicago 51, 1 4nton Oberhuber 


Sticklor Electric Supply Co 
46 Ann St 


Hartford 3, Conn Marshall Sticklor 


Stonco Electric Products Co 
Monroe Ave 
Kenilworth, N. | H.W. Spence 
Suburban Electric Co 
7 Pleasant St 
Malden, Mass 


The Suburban Supply Co 
f Watertown Ave 
Waterbury, Contr 


Summit Electric Co 
105 W. Divers Park 
Chicag I 


Sunbeam Lighting Co 
777 E. 14th Place 
Los Angeles, Calif 


Sun-Lite Manufacturing Co 
55 Bellewue Ave 


Detroit 7, Mict Fred Binder 


Sun-Ray Fluorescent Co 
025 So. Michigan Ave 
Chicago 16, 1 Jerome Gimbel 


The Superior Electric Co 
85 Laurel St 


Bristol, Conr am P. Carpenter 


Supreme Lighting Co 
600 Turner St 
Los Angeles 12, Calif 


Canada) Ltd 
se Road 


Sylvania Electric 
t | Cote del 
Montreal, Que 


Sylvania Electric Products Inc 
Boston St 
Salem, Mass 


Tampa Electric Co 

Cass & Tampa Sts 

Tampa |, Fla C. Macinnes 
Tarnow Electric Supply Co 
45 E. Milwaukee Ave 
Detroit, Mich Nathan Tarnow 
Frank C. Teal Co 
$222.24 E. Jefferson 
Detroit 7, Mich Harold C. Smith 
Terreau-Racine Ltee 
196.228 St. Paul St 
Quebec, Que Georges Langlais 
Texas Electric Service Co 

Electric Bidg., Ft. Worth |, Texas 0. G. Carison 
Texas Power and Light Co 

P.O. Box 6551 

Dallas 22 


Texas Bassett Watson 


We m be rs 
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Sustaining 


Thompson Electric Co 
P. O. Box 873 
Cleveland 22, Ohio Robert K. Farrington 
Thompson-Wilson Co 

756 State Mt N.W 


Atlanta, Ga H. L. Wilson 


Toledo Edison Co. 


Edison Bidg., Toledo 4, Ohio William R. Poole 


Toronto Hydro-Electric System 
14 Carlton St 
Toronto 2, Ont 


B. M. Tower Co., Inc 
Dewey St., Bridgeport, Conn 


Wilson J. Wylie 


Harvey N. Tower 
Trans-Lite, Inc 
P.O. Box 70 
Milford, Conn H.W 


Tri-Part Mfg. Co. 
934 Plum St., Detroit 1, Mich 


Jones, Jr 


Julius Reznik 


Union Electric Co. 
$15 N. 12th Blvd 
St. Louis |, Mo 


Union Metal Mfg. Co 
Ohio i F. Heckmann 


Merrill E. Skinner 


Canton 


Unistrut Corp 
4118 Monroe Ave 


Wayne, Mich Hugo E. Rebentisch 


Unistrut Products Co 
O35 W. Washington Blvd 
Chicago 7, Til 


The United Illuminating Co 
80 Temple St. 


New Haven 6, Conn E. B. Haskell 


Universal Lighting Products, Inc 
55 Bergenline Ave. 


Westwood, N. ] Elliott Kanarek 


Universal Mfg. Corp 
29-51 E. 6th St 


Paterson, N. ] Imrich Miller 


Utah Power G Light Co 
1407 W. North Temple 
Salt Lake City 10, Utal 


john C. Virden Co 
6009-6103 Longfellow Ave 


Cleveland Olu 


john C. Virden Ltd 
19 Curity Ave 
loronto 16, Ont 


Virginia Electric G Power Co 


Richmond 9, Va W.1. Doibeare 


Voigt Co 
1634-38 N. Carlisle St 


Philadelphia 21, Pa C. J. Frank 


Voltarc Tubes, Inc 

44 Cross St., Norwalk, Cx Miles Pennybacker 
Wadeford Electric Co 
205 W. Wacker Dr 
Chicago 6, Il 


The Wakefield Co 
Vermilion, Ohio 4. F. Wakefield 


H.H. Lundberg 


Wald G Zigas 
23-03 45th Rd 


Long Island City, N. Y Henry J]. Waid 


Warren Electric Co 
P. O. Box 2594 


Houston J]. R. Thompson 


Texas 


Wasco Products Inc 
Bay State Rd. 


Cambridge 38, Mass Ml. C. Kirkpatrick 


The Washington Water Power Co 
P.O. Drawer 1445 
Spokane 6, Wash. 


Webb Electric Mfg. Co 
1701 S. W. Jefferson St. 
Portland |, Ore. 


Gordon F. DeFoe 


F.E. Webb 


Welsbach Engineering and Management Corp. 
1500 Walnut St. 
Philadelphia 2, Pa H.H. Adams 
Westinghouse Electric Corp 

508 Amarillo Bldg 


Amarillo E.R. Price 


Texas 


Westinghouse Electric Corp. 
1216 W. 58th St. 
Cleveland 2, Ohio 


Westinghouse Electric Corp., Lamp Division 
Bloomfield, N. J. Marshall N. Waterman 


Westinghouse Electric Supply Co. 
3 Gateway Center, P. O. Box 448 
Pittsburgh 30, Pa. Joseph W 


E. C. Huerkamp 


Hartman 


West Penn Power Co. 


Cabin Hill, Greensberg, Pa R.G. MacDonald 


Wheeler -Fullerton 
Division of Franklin Research Corp 
275 Congress St. 
Boston 10, Mass. 


Wheeling Electric Co. 
51 Sixteenth St. 
Wheeling, W. Va. 


Dick White Lighting, Inc. 
170 Southdale 
Edina 10, Minn. 


Harlan B. Fletcher 


M. J. Barth 


Donald D. Olson 


White Way Electric Sign G Maintenance Co. 
1317 Clybourn Ave. 


Chicago 10, Ill Martin Davis 


Wholesale Electrical Supply Co. 
7333 Cottage Grove Ave. 
Chicago 19, Ill 
Wide-Lite Corp. 


P.O. Box 191 
Houston |, Texas D.L 


Raymond D. Arenberg 


Calmes 


Wiedenbach-Brown Co. Inc. 
111 Eighth Ave. 
New York 11, N. Y. 


Wigdahi Electric Co. 
4246-48 Milwaukee Ave. 
Chicago 41, Ill. 

R G W Wiley Inc. 


119 Dearborn St. 
Buffalo 7, N.Y 


C. Stockberger 


T. J. Wigdahi 


Robert C. Graves 


H. E. Williams Products Co 
108 S. Main St. 

Carthage, Mo. F. B. Williams, Jr 
Wilmot Castle Co 
P. O. Box 629 
Rochester 2, N.Y E. H. Greppin 
]. A. Wilson Lighting G Display Ltd 
280 Lakeshore Rd. 

Toronto, Ont ]. Carl Wilson 
The Windsor Utilities Commission 
Hydro Division 

149 Chatham St. W 

Windsor, Ont. Henry R. Soutar 
The Wiremold Co 
Hartford 10, Conn. Robert H. Murpny 
Wisconsin Electric Power Co 

Public Service Bidg. 

Milwaukee |, Wis G. W. Van Derzee 


Wisconsin Power G Light Co. 
122 W. Washington Ave. 


Madison |, Wis. M.R. Norton 


Wisconsin Public Service Corp 
Green Bay, Wis. 4.G. Bur 


Worcester County Electric Co 
939 Southbridge St. 
Worcester 3, Mass 


Work-O-Lite Co. 
522 Cortlandt St. 
Belleville, N. J. 


Zenith Electric Supply Ltd. 
185 Bridgeland Ave. 
Toronto 10, Ont 


Donald S. Bennett 


Jack Siege! 





Address Changes should be re 
to IES 


the first of any 


ported Headquarters by 


month, to insure 
the uninterrupted mailing of IE 


and other Society communications. 
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Five distinctive features 


make this new 


VIRDEN Commercial Fixture 
“| Your Best Buy! 
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1, Easy to maintain 
Removable side panels. No tools required. Sus- 
pended units can be relamped from above or below. 
Safety chain suspends louvres out of the way, 
freeing both hands for maintenance. 


2. Simplified continuous row installations 
3/16” matching K.O’s. in end plates eliminate 
connectors. Rectangular K.O’s. provide extra 

large wireway for easier wiring. For stem 
mounting, mounting plates have preset 
screws, slip into key holes in channel. 


3, Complete mounting accessories 
Including rigid and swivel stems plus spe- 
cial 114” on-ceiling outlet box to comply 
with national code. 


4. Choice of 35° x 25°, 35° x 45°, 

or 45° x 45° shielding 

Available in metal or polystyrene 
The new Virden Commercial fix- plastic side panels. 
tures meet all present day standards 5. Virden quality throughout 
for school lighting. Also ideal for . 
Offices, stores, commercial installations. 
Available in 2-light rapid start and slim- 
line, 4 and 8 foot lengths. Also in 4-light 
tandems, rapid start, 8 foot lengths. ( amis ‘\ 


Nearest Dealer 


See them at your Virden distributors now! \ i in The 
Or write for Form No. 146 to Virden Lighting, | Yellow Pages 
Dept. IE, 5209 Euclid Ave., Cleveland 3, O. 


Die stamped steel. Bonderized fin- 
ished in white high-baked enamel. 


| 
| 
| 
| 
| 
—_ J 


VIRDEN LIGHTING « « » Division of John C. Virden Company « Cleveland 3, Ohio 


Member American Home Lighting Institute 
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Quakerstown High School, 
Quakerstown, Pennsylvania 
Architects: H. F. Everett & Associates 
Contractor: Coopersmith Bros., Inc. 
Glazier: Pittsburgh Plate Glass Co. 


QILORING LIGHT... 


CLEAR GLASS — Actual photograph of “smoke box 
room” with its window glazed with clear glass. Note high 
concentration of light near window. 


DIF FUSING GLASS — Smoke box photo— window 
glazed with diffusing glass. Note uniformity of lighting 
and its distribution to far side of room. 


In these photographs the box is built to a scale of 1” 1’ to repre- 
sent a room 12 high, 12 wide and 24’ deep. The “window”, 
centered in one end, is 4 square, 3° above the floor. 


WworRtL.odD'sS LARGEST MANUFACTURER 
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TO SUIT YOUR NEED 


The property of light diffusion in translucent glass by Mississippi is 
one of the most useful tools available to the illuminating engineer. 
By its means rooms can be adequately daylighted far from win- 
dows, small skylight areas can cover large expanses of floor space 
with shadowless daylight, privacy can be secured, light can be 
controlled . . . literally tailored to suit your particular requirements. 


Working hand in glove with modern lighting practices, Mississippi 
Glass reduces contrast that results in costly visual errors . . . keeps 
interiors more comfortable. Occupants see better, feel better, work 


better. 


Available at your quality glass distributor in a wide variety 
of patterns and surface finishes for industrial and commer- 
cial buildings, schools and residential use. Make the most 


of light. Specify Mississippi Glass. 


FREE CATALOG! 

Contains pattern descriptions, light 
distribution charts, and transmission data. 
Send for your free copy today. 


MiississIPPI 


GLASS cCOMPAN Y 
88 Angelica St. © St. Lowis 7, Missouri 


NEW YORK «+ CHICAGO «© FULLERTON, CALIFORNIA 


OF ROLLED, FIGURED AND WIRED GLASS 
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GIBSON ORTHO 66 


the fixture that just plugs in on 
the exclusive UNI-RACE raceway 


%s 
f ra 





41 = Uni-Race, U.L. approved race- Z Light, rigid Uni-Race assembly 3 Fixtures simply snap into place. 
way of 225-amp capacity, is assem- up to 48° easily lifted and hung. Plug in fixture engages receptacle in 
bled and wired on floor. Uni-Race. 


WRITE FOR COMPLETE INFORMATION ABOUT THE GIBSON ORTHO LINE 


2 


1919 PIEDMONT CIRCLE, N. &. ATLANTA 9, GEORGIA 


Manufactured in Canada under franchise by Electrolier Manufacturing Co., Ltd., Montreal 
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OK alike... 








Most peas look alike, but their quality can vary 
greatly. So it is with lighting standards. Two steel 
standards may look the same, but only Kerrigan 
standards have these plus values: 


— 


Superior strength, with stronger bracket connections 
Heavier wall thickness (.130) 

More resistance to bending—less deflection 

Drop forged steel anchor base 

4 to 6 times greater resistance to corrosion 

. Guaranteed high yield point 


One continuous longitudinal weld—Magnafluxed 


NEW | 
from 


KERRIGAN 


Octagon shape—Inherently stronger than the round or fluted 


Oo PNAHPR WH 


. Trim, modern lines, architecturally correct 


THE 
CLASSIC Send for FREE catalogs on steel and alumi 
num standards Address Dept. 1-9 











KERRIGAN 


IRON WORKS COMPANY 
Nashville, Tennessee 


For better lighted streets and highways 
the STANDARD is KERRIGAN! 
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LPI Trofjer Reference Guide cross-indexes 64 differ- 
ent ceiling types with a wide line of recessed troffers. 
Simply find the type of ceiling specified, then choose 


LPI Reference Guide 
selects right troffer 
to match any ceiling 


LPI offers a Troffer Reference Guide to help you 
select the correct fluorescent troffer to fit any one 
of 64 widely used types of ceilings. This handy guide 
tells you quickly and accurately — without guess- 
work — which troffer is suitable and workable for 
your job. This handy selection guide can save you 
hours of thumbing through catalogs, as well as reduce 
merchandise handling and eliminate costly returns. 


The Troffer Reference Guide is an added service 
of Lirhting Products Inc., manufacturers of premium 


quality fluorescent fixtures. Send for your copy. 
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the proper LPI fluorescent troffer to match the ceiling. 
Selection takes only seconds, and you’re always sure 
of a trouble-free installation. 


Lighting Products Inc., 
Highland Park, Illinois 


: 


Please send me a copy 
of the time-saving LPI 
Troffer Reference Guide. 
No obligation, of course. 


& 


Name 
Company 


Address 
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City Zone State 


Like 


IE 
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LIGHTING 
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Six Rambusch Multi-Lamp Downlites 
are used to light the center area of 
the room shown above. This marks the 
introduction of a “bigger and be 
ter” downlite. So far, the largest 
made houses 96-300 watt Par, 
lamps (total load 28.8 KW) 


mounted 170 feet above the 


40 WEST 13TH STREET, NEW YORK 11, N 


*TRADEMARK 
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Its chief advantage: the Boss couldn’t tell when you 
were sleeping. 


Its biggest disadvantage: it worked only for the one 
individual who wore it...and not too effectively at that. 


But now... with the fixtures and the lamps already on the market and with 
the newer ones continually being developed to meet Blackwell recommenda- 
tions, better shielding is a “must.” 


Today plastics offer a combination of exceptional advantages unavailable in 
older materials for shielding, diffusing or controlling light. And when you 
think of plastics, think of extruded plastic as the efficient way to achieve 
modern shielding. 


Low brightness prismatic panels (such as our EXTRU-LITE®), large wrap- 
around enclosures or just plain side-panels— it makes no difference, extruded 
plastics by Rotuba cost no more. YET YOU CAN BE SURE they are made 
with the finest materials obtainable. Experienced supervision and quality 
control go into the manufacture of each and every part that leaves our plant 
in a pre-tested and approved shipping carton. 


REMEMBER ROTUBA — 
THE NAME YOU CAN DEPEND ON FOR MODERN SHIELDING 


Manufacturers will want to have our newest Mailer. It shows in actual size a wide 
variety of shapes being made for lighting and gives design suggestions to con- 
sider when planning new shapes. Write for it today. 


Brevssons THE ROTUBA EXTRUDERS, INC. 


A DIVISION OF WALIOUN PLASTICS tae 
MAKERS OF PLASTIC EXTRUSIONS FOR tNODOUSTRY 
437 88th STREET, BROOKLYN 9, NEW YORK * SHORE ROAD 8-5458 
® Reg. T.M. 
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P & K OUTDOOR LIGHTING REPORT 


. 


LIGHT THE WAY 


Here, at the country’s newest and most 
luxurious track, P&K all-aluminum CIRCLElux 
davit-style lighting standards were chosen. 

Their natural functional beauty add a modern 
complement to the surroundings. For example, the units 
illustrated are 10 foot gracefully arched davits 

with our CIRCLElux fluorescent luminaire. 
CIRCLElux incandescent luminaires were used in 
other applications at the raceway. 

The wide range of styles available, along with the 
choice of three lighting sources—incandescent, 
fluorescent, and mercury vapor—enables you to 
effectively customize any installation with a 
“package” unit, standard and luminaire, complete and 
ready for installation. This means easier specifying 
and easier installation, and it is good to know 
that P& K aluminum standards never require painting 
or other costly maintenance, keep their 
good looks for years and years: 

For more facts send for bulletin LTG-30 describing 
the complete range of CIRCLElux lighting packages. 

Architect: Lionel K. Levy, ©. Y 
Electrical Consultant: Guy P. Panere, W. Y 
Electrical Contractor: Fischbach & Moore, inc., W. Y 


PFAFF & KENDALL a4 FouNpDRY ST., NEWARK 5, N. J. 
IN CANADA: POWERLITE DEVICES, LTD., TORONTO, MONTREAL, VANCOUVER 
EXPORT REPRESENTATIVE: PHILIPS EXPORT CO., NEW YORK, WN. Y. 
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Why 
Lustrex 
Perma Tone Styrene 
for 
ceilings? 














3 times more resistance to yellowing that’s why! 
Perma tone was specially developed to meet 
IES-NEMA-SPI joint specifications for ultra violet light 
stabilized styrene—exceeds the requirements of these 
specifications. « Truly translucent whites and 

a wide range of colors.* Uniform light distribution 
characteristics. = Large areas of illumination, good 
diffusion. « Light weight for easy handling, installation, and 
maintenance. # Dimensionally 


stable. = Low cost 


FOR FREE TECHNICAL REPORT on Lustrex 









































eenee ina accelerated test 
ting 
LUSTREX: REG. U.S. PAT. OFF ® 
: + 
GRATELITE Louver-Diffuser by Edwin F. Guth Compan n nference roon f the American Dental Association, 
Chicaas nois. Molded of Lustrex perma tone styrer K Craft Pla F jucts, Inc., Fenton, Missouri. Architect 
and Engineer: Childs & Smith; Contractor: White City Electric Company; Distributor: Graybar Electric Company 
—— 
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> 
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Holophane Lighting 


Keeps Pace with the 


Advances of Industry 


SKIDMORE, OWINGS & MERRILL, Architects 
GUY 8. PANERO ENGINEERS, Cons. Engrs. 
EMERSON-GARDEN ELECTRIC CO., Contractors 








S°i-L34 Mercury Retiectors Light 
industrial Reactor Laboratories 










Holophane 
No. 635 
Twelve important companies have coordinated their resources LOBAY * 
for experimenting with nuclear radiation in industry at Industrial 
Reactor Laboratories, Plainsboro, N. J... . HOLOPHANE LOBAY 
Prismatic Reflectors were selected to light the pool reactor area 
because they provide many unique advantages. Their deep 
shielding prevents reflection from the pool. Prismatic design pro- 
duces high level illumination with low brightness. At the same 
time, their upward component affords balanced, overall lumin- 
osity. Excellent light distribution permits best control of the 
reactor in the shaft...One more example of the way that 
HOLOPHANE controlled lighting meets specific needs. 


HOLOPHANE 


COMPANY, INC. * Lighting Authorities Since 1898 You are invited to consult HOLOPHANE engineers 
342 Madison Ave., New York 17, N.Y. through your professional advisors 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 18, ONTARIO 





NOW! You can wire and mount 
fluorescent lampholders faster, 
at lower cost than ever before! 


General Electric announces 


wew IHN 


PRESSURE-LOCK 
LAMPHOLDER 
for medium bi-pin lamps 


® Minimum back-to-back dimension! This new 


Here are the time-and-money saving benefits that 
” mounting for 48” 


make this new General Electric lampholder the design provides for 47154 
biggest thing in years for manufacturers of fluores- modular fixture length. 


cent lamp fixtures: ~ : 
® Ideal for modern fixture design! The combined 


features of size, wiring connections and mounting 
make this lampholder unsurpassed in versatility. 
Standardizing on this lampholder will simplify 
your stocking and ordering problems. 


© Faster, easier wiring! Exclusive General Electric 
pressure-lock termination allows simple inser- 
tion of tinned leads; spring holds them in place 
firmly. Result: faster wiring that cuts assembly. 


Double connection for each contact! Permits 
ap ee side wiring or jumper connection for rapid Free sample and descriptive literature will show 
start circuits. you in greater detail how General Electric’s new 
Easy removal of wires—when you want—is pro- pressure-lock lampholder can help you to lower- 
ided | . a } cost wiring and mounting. Rating: 660 watts, 600 
vided by wire release slots built in at each ut A 
connection volts, UL Approved. Mail coupon today! 


Fast single-screw mounting! Lampholder 
mounts with one #6 screw. Anti-rotation slot and 


bosses provided on back and top of lampholder. Marketing Section, Acssssery Squipment Gaps. 


General Electric Co., 1285 Boston Ave. 
Bridgeport 2, Conn. 


Please send me free sample and descriptive literature on new 


G-E pressure-lock lampholders. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Company 
Address 


oo 


---------------, 
SQueneweweaewawed 


——— — I 
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Meet Special Lighting Problems in Special Ways... 


with STANDARD SYLVANIA FIXTURES 


Every so often a lighting situation develops that just can- 
not be answered by conventional methods. 

Take the installation shown above as an example. 
Here is a shop where precision machine work is per- 
formed daily. Lighting requirements call for effective 
vertical illumination on the key surfaces of intricate tools 
as well as even, high level horizontal lighting. Reflected 
glare from the polished surfaces must be kept at a mini- 
mum and shadows should be practically non-existent. 

To meet the lighting requirements under these chal- 
lenging circumstances, Sylvania engineers recommended a 
louvered fixture with 35° x 45° shielding and plenty 
of up-light to achieve two purposes . . . to eliminate 
unsatisfactory contrast between the fixtures and the ceil- 


ing background; and to achieve effective uniformity of 


illumination throughout the entire area. Very high out- 
put (1500 ma.) lamps were used to produce the 150 foot- 


candle level desired. And a special grid-type layout was used 
to provide lighting on vertical surfaces from all directions. 

The result, as shown above, is uniform, high level light- 
ing where workers perform efficiently in complete com- 
fort. Production efficiency has increased and rejected 
parts have been reduced considerably. 

This illustrates why it pays to check with Sylvania 
when a lighting problem confronts you. Sylvania’s com- 
plete line of fluorescent fixtures . . . both industrial and 
commercial . . . gives complete freedom in selecting the 
exact fixture that will solve your problem best. 

From now on, take your lighting problems to Sylvania 

. where good lighting is a science. 

SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELecTRIC Propucts INC. 
Department 59-8 
One 48th Street, Wheeling, West Virginia 


co moore weeny F SYLVANIA 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 


¢ BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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Revere Outdoor Lighting Report 


Lighting a truck loading dock 


The Problem: To light the entrance 
of a trucking depot loading dock. Light level 
must be high enough for safety and for precise 
parking of large trucks. 


The Answer: Revere Fluoresign Out- 
door Luminaires were installed over the door- 
ways insuring safety, security and providing 
ideal visibility. This made nighttime parking 
as safe, fast and easy as daylight parking. 
The depot’'s eight entrances and its entrance- 
way were lighted at the level of 12 to 15 

footcandles with the all-weather fluorescent 

luminaires. Adjusting Fluoresign for best light No. 8650 Series 
spread can be done with lamps in and burning. _Fluoresign Outdoor Luminaire 





The Problem: To make night tennis 
play possible by providing the high level of 
uniform light required for good visibility in 
this high-speed game. 


The Answer: Revere 4200 series flood- 

lights mounted on Revere hinged poles were 

installed to provide the high level of light 

desired. Poles down the center of the courts 

have four floodlights, directed in pairs toward 

adjacent courts. Poles around perimeter of 

the court area have two floodlights each. 

Mounting height for all floodlights is 30 ft. No. 4200 Series Floodlight 
Installation gives average maintained illumi- 

nation of 13 footcandles. 





Lighting a shopping center parking lot 


The Problem: To illuminate a large 
parking lot for safety in driving and parking, 
ease in locating parked cars, and to make the 
shopping center look more inviting. No. 2282 Endovel 


Mercury Luminaire 


The Answer: Revere Endoval Mer- 
cury Luminaires were used to illuminate 
driving lanes, and Revere No. 3350 Series 
Floodlights were installed to provide high- 
level illumination of 1.1 average maintained 
footcandles for the parking areas. The equip- 
ment is mounted on Revere hinged poles, 
using Revere brackets and arms. The hinged 
poles permit easier, safer, and more economi- \ 

cal maintenance and relamping from the 

ground. Pole spacing is 150 ft. No. 3350 Series Floodlight 


Write for Revere’s complete catalog of outdoor lighting equipment 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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RADIO INTERFERENCE 
WAVES 


LIGHT WAVES 


EC COATING 











PATTERN #70 


jf {oe 








PYREX® E-C coated pattern No. 70 
stops radio interference from fluorescent lamps 


Radio interference radiated from hot cathode 
fluorescent lamps ceases to be a problem 
when you put them in back of a panel of 
Pyrex E-C coated pattern No. 70. Every- 
thing radiated in the range of .018 to 25 
megacycles is stopped at the surface of the 
Pyrex panel—and yet the panel effectively 
transmits 70 to 78% of the open troffer 
illumination. 

This new panel is the perfect answer for 
those situations where brightness must be 
controlled yet where radiated interference 
cannot be tolerated. Hospitals where elec- 
tronic apparatus of any kind is being used, 


research laboratories, radio stations, and 
radio stores can all use this glass. 

Brightness is controlled by an over-all pat- 
tern of uniformly distributed hexagonal 
pyramidal prisms. The panel can be cut to 
any desired shape or size. 

Radiation is controlled by a hard, scratch- 
proof coating of electrically conductive film 
permanently fused to the glass. A “%-inch- 
wide metal grounding strip is fused to the 
film around the edge of the glass. 

For complete data on performance and 
design, write Lighting Sales Department, 61 
Crystal Street, Corning, N. Y. 


") CORNING GLASS WORKS 


CORNING MEANS RESEARCH 


IN GLASS 
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wowesrow Mu iet-Light 


IS DIFFERENT .. BETTER .. MORE ECONOMICAL 


Ou ‘et-Light 


reverses the proced- 
ure and eliminates 
this step 


QUIET-LIGHT recessed 
troffers are suspended by 
slide grip hangers, wall 
angles are mounted, and 
spacer bars inserted. 


Acoustical panels are 
suspended on the frame- 
work created by the 
QUIET-LIGHT troffers, 
spacer bars and wall 
angles, 


QUIET LIGHT provides evenly liffused 
wall-to-wall quality lighting th efficient 
acoustics at. decidedly lower st. Write 


for catalog and specification sheet today. 


SOLD ONLY THROUGH QUALIFIED ELECTRICAL DISTRIBUTORS 


METALCRAFT PRODUCTS CO., INC., 6225 State R 
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THIS IS 


PRACTICAL 


MAINTENANCE... 





WITH THOMPSON 


Only five minutes 
required to replace 
burn-out on 30-foot pole! 


Serwisafe— POLES 


Maintaining pole-mounted luminaires 
really is an easy job... with “Servisafe” 
Metal Poles. All work is accomplished 
at ground level with a “dead” fixture. 
As a result, one man can relamp and 
clean a luminaire with complete safety 
in any kind of weather. And the only 
“auxiliary” equipment required is a de- 
tachable handline! 


Decorative as well as functional, “Servi- 
safe” Poles feature unique advantages 
that assure peak lighting efficiency with 
minimum annual cost. Both single and 
double-arm models of steel or alumi- 
num construction are available in 
heights up to 35 feet. 

FOR SPECIFICATIONS AND PRICES, 


by mcPhilben 


Cat. No. 4-815 150W 


e 3” depth . . . ideal for CANOPIES, 
SHOWER ROOMS and other WET 
LOCATIONS 

© cast aluminum quality 

e@ anodized satin aluminum face plate 
for lasting beauty and protection 
against corrosion 

© pouring forms...16 ga. hot-dipped 
galvanized steel housing ... saves 
the cost of framing out with wood 

e continuous installations .. .“thru- 
way” junction boxes permit low 
cost 60° wire. . . U.L. approved 

e twin Sealume gaskets ‘‘pre-solve”’ 
ceiling light-leak and dust-streak 
problems, effectively seals out rain 
and dampness 

Ask your mcPhilben representative 

to show you these uniquely designed 

weathertights or write to mcPnilben 

Ask for data sheet A-24. 


Sweet's © 


WRITE FOR BULLETIN PWB-S59. 8310-TE 


THE THOMPSON ELECTRIC CO. 


P.O. BOX 873-K, CLEVELAND 22, OHIO 


‘sakeom adaliiol-ia 


N CANADA DIVISION OF 
WAKEFIELD LIGHTING LIMITEC 
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VAD 


REFLECTORS » 


QUALITY INCANDESCENT 
REFLECTORS FOR 37 YEARS 


INDUSTRIAL LIGHTING 


Quadrangle offers 
America’s most 
complete line of 


RLM reflectors as 
well as many other 
type reflectors 
There is a wide 
range of sizes and 
a large variety of 
socket fittings 
Many utilize the 
Quad exclusive 
Easy-Tach discon 
nect socket. 








FLOOD - LIGHTING 


Quad floodlights 
incorporate design 
and manufacturing 
features that are 
the result of years 
of research and en 
gineering. There 
are five different 
types and more 
than one hundred 
and twenty differ 


ent unit designs to 
choose from ps 


CHAMPION stands out for VA 
_ SIGN-LIGHTING ths boi oneal 
Plies of light . . . is the first 


ae There are more ed 
than 15 Quad sign of Champion see a 
; reflectors, ina less 
hi multitude of shapes lamp leaves un ord 
7 
and oe - ac the highest value 
“Af commodate amps . 
from 60 to 1500 in the industry. 
watts. There is a ‘ 
size and design for 
illuminating the 
smallest signs to 
the largest outdoor 
display bulletins 


All Quad Reflectors are rust- 

proof, weatherproof, finished 

lustrous porcelain enamel. 

Available with Easy-Tach or 

Quick-Detachable horizontal, . 
vertical, feed-through or box- 

type easy-to-wire sockets 


QUADRANGLE MANUFACTURING CO. 
Dept. 55, 32 S. Peoria St., Chicago 7, IIlinois 
SEND FOR FREE LITERATURE 


GENTLEMEN 

Please send catalog: 

([) Industrial Lighting [] Flood-Lighting 
Sign-Lighting 





Address 
City 
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PANS MADE WITH FROST-WHITE-X SHEET 
ARE BREAK-RESISTANT, REFLECTION-FREE 
AND GUARANTEED LIGHT STABLE 


ns properly made from Sheffield FROST-WHITE-X Styrene 
ed light stable for 50,000 lighting hours. Highly flexible 


ke this won't crack the 


Now you 

can take 

advantage 

of the econo- 

my and beauty of 

styrene in plastic pans 

for fluorescent fixtures. 
Vacuum-formed of Sheffield’s 
FROST-WHITE-X sheet, these 


m 


pans have a bright, white initial color, are more light stable than 


vinyl and other styrenes and cost only half as much as acrylic pans. 


I he sheet is Guaranteed Light Stable for 50,000 lighting hours and 


is backed by a written guarantee available to all vacuum formers 


and fixture manufacturers who form pans themselves. This is the 


only such Guarantee available to the industry on styrene pans 


or diffusers 


Further, because of their flexibility and break-resistance, FROST- 


WHITE-X pans can be made in cross-sections as thin as 0.025 in.! ! 


Consider the savings in material cost and shipping weight this 


can mean to you 


FOR COMPLETE DETAILS on FROST-WHITE-X sheet or 
diffusers or the Sheffield Guarantee of Light Stability, contact 
your vacuum former or write to Sheffield Plastics, Inc., Dept. 


392-B, Shefheld, Mass 


FIRST IN PLASTICS FOR LIGHTING 


SHEFFIELD-PLastics, Ine. 


SHEFFIELD, MASS. 


For the first time, distinctive styling 
and beauty have been combined 
with durable WEATHERPROOF die-cast 
aluminum construction to produce on 
engineered outdoor lighting fixture 
with all the elegance of on 

indoor fixture. 


Moldcast die-cast aluminum Bullets 
moke it unnecessary to use indoor, 
fragile, non-weatherproof fixtures 
outdoors. Moldcast Bullets are a superb 
wedding” of the best advantages of 
indoor decor with outdoor ruggedness 
in @ wide range of outdoor finishes 
which ore impervious to the elements 
(Amazing Luster Light Finish recently 
passed o 1000 hour salt spray test 
with ‘flying colors’) 


Moldcast fixtures are designed 

to fully enclose the secled 

beam spot and reflector lamps, 

thus eliminating the 

beck halo of light seen with exposed 
lamps, and directing the beam with 
moximum intensity where it is desired 


idea! for every outdoor application 

schools, hotels, motels, building 

frents, signs, around the home, 
swimming pool, efc. 


— ——» (Contact Moldcast for complete 
— ——m catalog of the entire line 
__ covering fixtures for oll sealed 


beam lamps, including specifications, 
light curves, applications and prices. 


AVAILABLE NATIONALLY THROUGH 
LEADING ELECTRICAL DISTRIBUTORS. 
NATIONAL REPRESENTATION 


Originators of Cast Aluminum 
Bullets for Outdoor Use 


MOLDCAST 
mamupacte wumg compo 


236 South St.. Newark 2, N.J 


ILLUMINATING ENGINEERING 





(Continued from page 30A) 


southeastern Florida representative for 
LAM, Ine., Wakefield, Mass, structural 
lighting firm. Mr. Marshall was formerly 
associated with the Edwin F. Guth Co. 
in their Cincinnati offices and prior to 
that he was with Sylvania Electric Prod 


ucts in Detroit. 


Florida Power Corp., St. Petersburg, 
Fla., has announced the promotion of 
William B. Shenk from general sales 
manager to vice president in charge of 
sales. Mr. Shenk has been in utility sales 
for over 29 years, serving with both Flor 
ida Power and the Virginia Publie Ser 
vice Co. He was Charter Chairman of the 
Florida Chapter (now Section) of IES. 


William Weibel, formerly with Curtis 
Lighting, Inc., Chicago, is now associated 
with Revere Electrie Mfg. Co., also of 
Chicago. In his new connection, Mr. Wei 
bel is working on engineering design and 
development of lighting equipment, under 
Revere’s chief engineer, Al Winters, 


Thomas J. Gamble retired on August 
1 from his position as secretary of the 
Southern California Edison Co. He had 
been with the company for 37 years, 
serving as Secretary since 1949. A. L. 
Chavannes, assistant treasurer and man 
ager of insurance for the firm, was elected 


to succeed Mr. Gamble. 


Duro-Test Corp., North Bergen, N. J., 
has named Leonard J. Campbell as 
national accounts sales manager. Mr. 
Campbell has been associated with Duro 
Test since 1936, serving as Metropolitan 
Division general sales manager for the 


past seven years. 


Rudolph J. Takacs, formerly a light 
ing specialist with Cleveland Illuminat 
ing Co., has been named as sales repre 
sentative for the Cleveland area by Vir 
den Lighting Division, John C. Virden 
Co., Cleveland, In this position, Mr 
Takaes will work with builders, electrical 
contractors and architects in addition to 
the Virden distributors in the northern 


Ohio area. 


Ainsworth Lighting, Ine., Long Island 
City, N. Y., has named Dudley F. Collier 
as New England sales representative 
Mr. Collier, formerly with Westinghouse 
Electric Supply Co., will make his head 


quarters in Boston. 


Curtis-AllBrite Lighting, Ine., South 
San Franciseo, Calif., has announced the 
promotion of Robert H. Hirte to general 
sales manager of the AllBrite division, 
with headquarters in South San Fran 


eiseo. Mr. Hirte was formerly Los An 
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for tight 
spots 

in shallow 
ceilings 


NEW GUTH 


shallow mounting 


INCANDESCENT LIGHTING FIXTURES 


... for shallow-plenum “problem” 
ceilings in corridors, halls, lobbies, under 
ducts, pipes— wherever construction 
limits depth above finished ceiling. 
There's room for your imagination to 
move around in Guth's wide, wide line 
of Semi-Recessed Shallows! 


The GUTH SRS line offers an engineer's 
choice of more than 25 lens-type 
variations ...a size and lens for 

every application. 


All SRS fixtures fit 3- or 4-inch mounting 
depths, and are carefully engineered 
to give the same easy maintenance, 
beauty and efficiency you expect in 
every GUTH BRASCOLITE. 


Write for GUTH “SRS” data sheets today. 


EM hrascolite 


THE EDWIN F. GUTH CO. 
ST.LOUIS 3, MISSOURI 
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geles district manager for AllBrite. In 
the position of general sales manager, 
Mr. Hirte sueceds Charles D. Buchanan, 
President of the company, who formerly 
directed AllBrite sales and is now in 


charge of national sales. 


Herbert P. Boyle has been signed as 
New England sales representative for 
Jefferson Eleetric Co., Bellwood, ill Mr. 
joyle, who will have his headquarters 
in the company’s Boston office, has spent 
the past 13 years in electrical product 
sales in New England and central New 
York state. 


Kenneth D. Brumbaugh, formerly 
Sarasota County Building Director and 
Lighting Consultant for the National 
Advisory Committee for Aeronauties has 
announced the opening of consulting en 
gineering offices at 3128 Southgate Cirele, 
Sarasota, Fla. Mr. Brumbaugh is the 
newly-elected Chairman of the Florida 


Section of IES. 


Moe Light Division of Thomas Indus 
tries, Ine . Louisville, Ky., has nl nounced 
the appointment of Jack Brown «as sales 
representative for the metropolitan New 
York area. As a certified lighting con 
sultant, Mr. Brown will handle sales of 
residential, commercial and industrial 
lighting fixtures to electrical dis‘ributors 


n the aren 


OOKS AND 
PAMPHLETS 


1959 Price List and Index of Amer- 
jean Standards, available from the 
American Standards Association, Dept. 
PR66, 70 East 45th St., New York 17, 
N. Y. Free. 

Publication lists the more than 1800 
American Standards, and also recommen 
dations published by the International 
Organization for Standardization and the 
International Electrotechnical Commis 
sion. These publications are also avail 
able from ASA, 


American Standard Practices and 
Requirements for Pool-Cathode Mer- 
eury-Are Power Converters, (54.1, pub 
lished by the American Institute of 
Electrical Engineers, West 39th St., 
New York, N. Y., $1.40 per copy. 


This standard, which applies to all 
types of mereury-are power converters 
employing rectifying devices with mer 
ecury pool eathodes and used for power 


conversion, was revised by the American 
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Institute of Electrical Engineers Indus 


triai Power Rectifier Committee, H 
Winograd, Chairman. It establishes usual 
and unusual service conditions, designates 
classifications for ratings, prescribes a 
basis for specification of performance 
characteristics and lists performance ac 
ceptance tests. Also included are Sections 
on rectifier transformers and definitions, 
including circuit nomenelsture. 
Standard C34.1 is available from either 
ATEE or the American Standards Asso 
ciation, Dept. PR 88, 70 East 45th St., 


New York 17, N. ¥ 


I Want To Know About the Elec- 
tric Industry, published by Edison Elec 


trie Institute, 750 Third Ave., New York 
+ me 


The 1959 edition of this booklet, the 
eleventh in the series, presents the an 


swers to 29 questions most frequently 


asked about the eleetric industrv. It 


traces the growth and present status of 


the industry in such areas as production, 


expansion of facilities, construction ex 


penditures, sales and uses in homes, 


dustry and the atomie energy progr 


le form, are 


Included, in text and table f 


est available figures on the electric 


7) . 
s estimates of future 


Report on the Colors of Light Signals, 


International 


( Price 


{ ommisslor 


eoiors of lig! 
ong with latest CIE reeommend 
n thre four 


signal systems, s given 


Reeommendations are given 
A ‘ 


0 equations for boundaries 


olors and boundaries are 


plotted on chromaticity diagr 


tlons and diagrams are both given 


CTE and RUCS eoordinate system 


Also included are notes on the appli 

tions of the reeommendations 
Orders for the booklet, accompanied by 

payment, should be sent to L. E 


brow, Secretary, United States Natio 


committee CLE, National Bureau of St 


i] 
ina 


irds, Washington 25, D. C, 


Current Projects of the American 
Standards Association, published by and 
available from American Standards Asso 
fliation, Dept PR-94, 70 East 45th St 
New York 17, N. ¥ Prices: Members 


75 eents: non-members, $1.50 


De scriptions of $25 American Standard 
projects currently under study, including 
scope and sponsors of each project, are 


eo! ned in this booklet 
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NEW! Nightingale Wall Light 


Gracefully Complements the Finest Furnishings 

HOSPITALS DORMITORIES HOTELS MOTELS 
Universally adjustable reading and examining light 
direct light for general illumination 
venient piug-in receptacle. 


separate in- 
subdued night light . . . con- 


Double-walled reflector is thoroughly ventilated . . 
Its unique, one-piece reverse-spun construction pro 
vides added strength 
loosen or break apart. 


can't burn fingers. 


. eliminates seams that may 


106-108 E. Mason St 
Milwaukee 2, Wis 
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and SAMPLE 


SHOW 

YOU WHY 
YOUR 

NEXT 
LUMINAIRES 
SHOULD 

BE OF 


ae 


SPECULAR ALUMINUM 


REFLECTOR SHEET 


Pat. Applied For 


The Brand New Idea in 
light Reflecting Material! 


High specular reflectivity at lowest cost. 

e Keeps its finish despite corrosive attack. 

e Can be bent, drilled, punched, or crimped 
without damage to finish. 
Ready to form and use, no buffing or 
anodizing. 

e Available in any gauge, temper or alloy. 


SS - 


_ W. J. RUSCOE COMPANY 
f LAMINATING DIVISION 
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Jones Metal Products Co. 


Adjustable Fixture Co. 
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Advance Transformer Co. 
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Benjamin Electric Mfg. Co., 


Subsidiary of Thomas Industries Inc. 16A-17A 


Century Lighting Ine. 674A 
Inside Back Cover 
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Garden City Plating & Mfg. Co. 


General Electric Co., 
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GOT YOUR COPY HANDBOOK III? 


Over 10,000 copies new L.E.S. Lighting Handbook, Third 
Edition, have been distributed. Many I.E.S. members 
have not taken advantage of their special price. If you’re 
a lighting man, and an I.E.S. member, you need the latest 
Handbook in your work. 

I.E.S. members who have not yet ordered their one 
Registered Member Copy at the special price of $7.50 
should do so now to be right up to the minute in the latest 
lighting knowledge. 

For non-members and extra copies for members, $10 
per copy, postpaid. Quantity prices on request. 

Order from: 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 


1860 Broadway New York 23, N. Y. 
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Litecontrol Corp. 4A 
MePhilben Lighting Co. 60A 
Metaleraft Products Co. Inc. 59A 
Metals and Controls, Spencer Products Div. 39A 
Mississippi Glass Co. 16A 
Moldeast Mfg. Co. 62A 
Monsanto Chemical Co. 53A 
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Pfaff & Kendall 52A 
Prescolite Mfg. Co. 644A 


PUNCH 


Quadrangle Electric Co. 61A 


Rambusch Decorating Co. 50A in the control of lighting intensities, 


Revere Electric Mfg. Co. S7A PUNCH is the first fully automatic instantaneous 
5 ‘i infinite eset lighti t 
Rotuba Extruders Ine. 51A -™ SE SEE Se ee ee 


W. J. Ruscoe Co. 66A 


Sheffield Plastics Ine. 62A 


Electrically operated card punching 
and card reading machines replace 
Sinko Manufacturing and Tool Co. 19A conve ntional preset panels and scene preset selectors, 
Smitheraft Corp. 26A-27A making for speed and accuracy 
Sola Electric Co. 8A-9A previously impossible. All scenes or cues 
Sunbeam Lighting Co. 11A are reduced to card form. These cards or cues 


; : ; - can then be “read” at speeds up to 120 per minute! 
Sylvania Electric Products Inc. 3A, 56A wii , , , 
Limitless creative lighting effects 
Thompson Electric Co. 60A ; as 
i are now possible with Century’s PUNCH system— 


Union Metal Mfg. Co. 20A-21A 


a manual control console 


John C. Virden Co. 454A with card punching machine 


Westinghouse Electric Corp., Lamp 32A-33A and card reading machine. 
Wheeler-Fullerton Lighting Div. 344A The lighting director is now free 
to concentrate on lighting effects, 


P 4 °o - i T FROM THE rather than the technical difficulties 


VERSATILITY OF ' of achieving those effects. 


GIMBAL RINGS \ For details on operation 


: neem of this revolutionary system, write for brochure... 
Buy ATI GIMBAL RINGS! Their adaptability and GIMBAL RING for PAR } Y 3] 
versatility mean a more desirable line to sel! your 38, 46, 56 ond the 64 
customers and more profits for you sideprong lamps 
22 . q ' 4 

They have many uses with PAR 3 4€ 56and Gg isapat RING for R30. 
the 64 sideprong lamps as well as the R30, R40 = Rad and PAR 38screw 
and PAR 38 screwbase lamps. AT! Gimbal rings bese lomps 
are coated to prevent rusting and provide an ex all 
cellent paint base f 


Write, wire or call for details } CENTURY LIGHTING, INC. 


FD ALEKANDER-TAGG INDUSTRIES, INC. 521 West 43rd St., New York 36 
met nny eee | 1820-40 Berkeley St., Santa Monica, Calif. 


1477 N. BE. 129th St., N. Miami, Florida 
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CONTREX : 


Soundsheet Translucent Acoustical 
Element, the only medium to 
“successfully combine efficient 
acoustical and light diffusing 
properties, presents another “First” 


a drumhead-taut, flat Soundsheet 
= available in 2° x 2° panels. 
Tension-framed Soundsheet offers 

a new freedom in the layout of overall 


ee 
COMBINES BALANCED SOUND 
ABSORPTION WITH EFFECTIVE 


> LIGHT DIFFUSION! 


A UNIQUE LOW-COST CARBON STEEL 
TENSIONING DEVICE ELIMINATES 
COSTLY EDGE FRAMING, 

ASSURES PERMANENT TENSION — 
NO SAG OR BULGE! 


EASILY MAINTAINED — COMPLETELY 
WASHABLE — NO STATIC CHARGE 
TO ATTRACT DUST! 


BUILT-IN TENSION LOCK — 
BOWS CANNOT SLIP OUT OF POSITION! 


RICH TEXTURED APPEARANCE — 
NO SHADOWS! 


PLASTIC LAMINATE —U.L., FACTORY 
MUTUAL AND F.L.A. LISTED! 


lighting and acoustical ceilings. 
‘here's a new ease in maintenance, 
too. Simply dip-clean Soundsheet 
panels in a detergent solution. 
Tension-framed Soundsheet panels 
may be laid-in to standard “t” track 
suspension systems. 


Write for Contrex's catalog, 
describing new applications 
for versatile Soundsheet 
Contrex Company, Dept. CTF, 
Chelsea 50, Mass 


See our catalog 
in Sweet's 
Architectural File 


Developed for Contrex by 
Bolt, Beranek and Newman, Inc, 


Available from ceast te coast through authorized manufacturers of lighting equipment. 


Bex with terminals, 
cable support, and 
receptacle in cover. 


HUGHEY and 
PHILLIPS, INC. 


Specialists 
in Obstruction Lighting 
Equipment and Controls 


BEACON and OBSTRUCTION LIGHTS, de 
signed to meet specifications of CAA, 
FCC, and Canadian DOT 


Single Doudie 
Obstruction Light Obstruction Light 
You'll find Hughey & Phillips have obstruction lights 
for every job. The engineering of each light offers 
maximum efficiency and simplified installation and 
maintenance Whether you need bottom or side 
entrance conduit fitting types. there is a model to 
meet your requirements 


SPECIAL CAST ALUMINUM -WATERTIGHT 
JUNCTION BOXES, offering a wide choice 
in types of terminals, cable suppor, and 
factory installed screw cap receptacies 


Box with factory Box with special 
installed screw terminals and 
cap receptacles. cable support. 


Hughey & Phillips have pioneered in the use of adequate 
junction boxes with proper terminals, and built-in cable 
support to meet NEC requirements 


THREE SIZES 


asaaeaeanace 
FEATURING: 


3 
Ele 


3200 N. San Fernando Bivd 


SPECIAL CONTROL UNITS, designed for 
both indoor and outdoor installation 


« Photo Electric Control Units 

+ Beacon Flashers 

e Combination Photo Control & 
Beacon Flashers 

e Lamp Failure indicator System 

« Controls with Autotransformer 
system proneered by 
Hughey and Phillips for tall 
towers ncreases lamp 
life 

Photo control, flasher 

eee me and Lamp Failure Alarm 


TOWER LIGHTING ISOLATION 
TRANSFORMER 


. . 750, 1750, 3500 WATTS 
} 


HIGHER 
EFFICIENCY 
IMPROVED 
REGULATION 
ADDITIONAL 
TAPS 


FIBER GLASS 
INSULATION 
EPOKY 
ENCASED 
VERSATILE 
MOUNTING 


Naenaensg, sosescns” 


HUGHEY & PHILLIPS, INC. 


MANUFACTURERS OF 

MM Beacons, Obstruction Lights 

tr ntrols, Beacc Flashers 
n Boxes, M wave | 

ar +] alatrr Syste Ns Ta 

and Complete 


i Mul diana 


Burbank, Calif 
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Heat measurement study under way at ETL 


for joint CBM-RLM-NEMA committee... 


aims to improve fixture and ballast heating conditions 


. assure better performance and service 


This maze of wires above is needed to connect with thermocouples in fixtures, ballasts and other parts, so temperatures 
can be measured at different points. Screening shields break up drafts from air conditioning, help keep ambient constant. 


EW streamlined fluorescent fixtures, new high 
output lamps and space-saving mounting 
trends have often brought higher channel ambient 
temperatures . . . and problems to user and installer ! 


To deal with them, Certified Ballast Manufac- 
turers led in setting up a joint technical committee 
with RLM and NEMA fixture makers. For this 
group, ETL is measuring temperature at 50 different 
points in representative fixtures, to try to pinpoint 
the part each of the lighted fixture components plays 
in the total temperature rise. Already progress has 
been made . . . and more is expected. 


But this is just one contribution by CBM toward 
better ballast value. Behind it all is the CBM specifica- 
tion which assures quality performance, including: 


Long lamp life + High power factor + Positive 
starting « Lasting service * Peak lighting performance 


. with conformance to spec checked and certified 


by ETL. Naturally, CBM Ballasts are UL listed! 


Get the full story on why it pays to specify fluo- 
rescent fixtures equipped with ballasts that are Cer- 
tified CBM. Write for: “To Insure Your Lighting 
Investment”, Certified Ballast Manufacturers, 2112 
Keith Building, Cleveland 15, Ohio. 


CERTIFIED 


CBM 


CERTIFIED » BALLAST 


MANUFACTURERS 


2112 KEITH BUILDING 
CLEVELAND 15, OHIO 


Participation in CBM is open te any manufacturer who wishes to qualify 
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WRITE FOR NEW INDUSTRIAL BROCHURE NOW! 


THE EDWIN F. GUTH CO 

4Ai5S W rn pte Biv 

| ‘ ‘nal 
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25% UPLIGHT 


BETTER LIGHTING QUALITY 
BETTER WORKING ATMOSPHERE 
10% BETTER MAINTENANCE 


GUTH WYTELINER 
INDUSTRIALS 


Their V-shaped center reflector can't trap 
dirt or dust. Therefore, it stays clean far 
longer than flat-center reflector units. 


Guth 25% Uplight fixtures produce powerful 
downlighting and afford 27° normal 
shielding. They wash away gloom and over- 
head shadows, improve eye comfort and 
working conditions ... assure maximum 
lighting efficiency, plus less maintenance, 
even under the poorest area conditions. 


ee 


a 


A GUTH EXCLUSIVE! 
KOLORKODED 
INDUSTRIAL FIXTURES 


red, green and yellow ‘signals 
ToMclig- 4M icehallilslacli ame dela cla 


identify plant or storage areas 








